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Jerk Up the 
Handle and 
Out Comes 
the Ice— 

That Is About All 


These Icemen Know 
About Electrical Switches 


HERE is one thing about read- © 


ers of INDUSTRIAL ENGINEER 
that gives me real satisfaction in 
working with them and for them. 
It’s their genuine interest in im- 
proving ways of doing things to get 
better results and the pride they 
take in the results they secure. When 
they devise methods that get results 
they talk about them and fight for 
the principles that they employ un- 
til they find something better; then 
they drop the old and boost for the 
new. After all this is a mark of 
bigness in a man whether he be the 
president of a company or the fore- 
man of a department. Someone has 
said that “if a man’s work is merely 
work he’s in wrong, for any man 
who does not feel that the results he 
secures are worth to him about as 
much as his pay, has the wrong job,” 
and it’s about so. 

As an illustration of the point I 
am trying to make, here’s a letter 
from Mr. Leo Winkler of the Con- 
sumers Company, Chicago: 

DEAR PETE: 


In the July number of INDUSTRIAL 
ENGINEER you ask for comments on the 
subject of durability of switches in 
service, and you very pertinently re- 
mark upon the fact that actual service 
is the final test that all apparatus must 
stand. This point of your remark I 
must say is well taken. 


In your article you quote from a let- 
ter received from Mr. J. E. McNeil of 
the Square D Company regarding the 
operation of switches to start and stop 
the three horsepower motors used for 
raising and lowering the gates at the 
Austin Boulevard crossing of the Met- 
ropolitan West Side Elevated Railway 
Company. Of course, Pete, this is not 
your own statement and I don’t want to 
hold you responsible for it. In fact, 
your own assertion following the quo- 
tation would seem to disclaim this re- 
sponsibility. 

The final paragraph of your letter 
asks for details of a switch installation 
that has withstood more abuse, so here 
you are. Incidentally, I will say you 
have me slightly beaten in point of 
number of operations but otherwise 
you haven’t. 

In September, 1921, there was in- 
stalled on the loading platform of this 
ice-making plant a 30-amp., 220-volt, 
Super-safety switch to control a 10-hp. 
three-phase motor, which motor oper- 
ates 160 feet of chain on an ice con- 
veyor which runs the entire length of 
the ice storage room. Now, in the first 
place, you will observe that the switch 
is somewhat overloaded, and in the sec- 
ond place I will observe that it takes 
the load straight across the line and ‘is 
not protected by either circuit breakers 
or limit switches. The average number 


of operations has been 250 to 500 times 
a day the year around and the switch 
is not operated by electricians but by 





wagon men who back their wagons up 
to the platform, then step out onto the 
platform and start the motor, get their 
loads and drive away, to be followed by 
others. 

There are especial reasons why this 
switch has withstood the severe duty 
imposed upon it, but these reasons have 
to do with the construction of the 
switch, and I will leave the explanation 
of them to the makers. This switch is 
still in service and bids fair to last a 
long time. 

After receiving this letter I went 
out to see this installation and took 
the picture shown here. Mr. Wink- 
ler has not overstated the satisfac- 
tory service from this switch. The 
fellows who operate it are husky 
specimens and in a hurry. They have 
been jerking it in and jerking it out 
for two years while previously an 
ordinary knife switch went to the 
junk pile every three months. Con- 
sidering the investment and the serv- 
ice, this switch is a real dividend 


payer. 


Cairn 
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A Glimpse Into 
over 600 acres. 


AINTENANCE and 

repair of equipment 
cost the railroads of the 
United States more than 
$1,590,000,000 in 1920 and 
maintenance of way cost 
over $760,000,000 more. 
The railroad shops en- 
gaged in this work rank 
second among industries 
in the number of wage 
earners employed, with a total of 
over 484,000 according to the 1919 
census figures. Perhaps nothing 
else, except a race horse or air- 
plane, receives the attention and 
care given to the modern locomo- 
tive. After each trip it is gone 
over carefully and put in first- 
class condition for the next run 
because it must not break down in 
service. 

The first locomotives used in 
the United States were imported 
from England, but in 1832 Mat- 
thias W. Baldwin built “Old Iron- 
sides” to replace horses on a 6- 
mile line between Philadelphia and 
Germantown. The difficulties in 
filling the order can hardly be ap- 


The Baldwin Locomotive Works 


Pioneers in the design and construction of steam locomotives since 1832 and now operating works covering 
The ninth of a series devoted to the growth and extent of our basic American industries. 








With only the 
experience gained in making a 
miniature locomotive the prob- 


preciated today. 


lem seemed insurmountable. Few 
mechanics could do the work. 
Cylinders were bored by a chisel 
fixed in a block of wood and 





Airplane view of Eddystone plant, 
The Baldwin Locomotive Works. 
The Eddystone plant occupies 596 
acres on the Delaware River, 12 miles 
below Philadelphia. The offices and 
principal machine shops are at the 
original works and occupy 19 acres in 
the heart of Phifadelphia. Originally 
this plant was designed to give addi- 
tional erecting facilities but was 
greatly enlarged during the war for 
the manufacture of rifles and ammu- 
nition, in addition to the construction 
of many locomotives and gun mount- 
ings. In 1918, 3,580 locomotives were 
built and to maintain this output 
would require employment of 21,500 
men. About 57,400 hp. in motors are 
installed. 











Two heavy locomotives of 
modern construction. 


The upper illustration at the 
left shows an express pas- 
senger locomotive of the 
“Pacific” type which was de- 
veloped for hauling heavy 
passenger trains at compar- 
atively high speed. The 
lower view represents a 
modern, oil-burning freight 
hauler built for the Union 
Pacific System. The tractive 
force is obtained through 
ten drive wheels. 





turned by hand. Mr. Baldwin did 
much of the work himself, 
trained the workmen and impro- 
vised the necessary tools. 

Five locomotives with numerous 
improvements were built in 1834. 
By 1838 engines weighing 26,000 
lb. were made and Mr. Baldwin 
declared them to be as large as 
he ever intended to build. By 
1837 over 300 men were employed. 
In 1848 Mr. Baldwin built an en- 
gine which made 80 miles per 
hour on a short stretch. 

Drive wheels offered another 
difficulty in the early engines. On 
“Old Ironsides” the wheels were 
made with heavy cast-iron hubs, 
wooden spokes and rims, and 
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The first Baldwin locomotive, “Old 
Ironsides,” and one of the largest 
ever built at the Baldwin plant. 


Matthias W. Baldwin, proprietor of a 
Philadelphia machine shop, built a 
miniature locomotive for exhibition 
in a museum in 1830 and in 1831 be- 
gan the construction of the first of 
his locomotives for railway service. 
“Old Ironsides,” shown at the right, 
made its trial run Nov. 23, 1832, over 
the 6-mile track of the Philadelphia, 





wrought-iron tires. Brass was 
tried. Later. a chilled cast-iron 
tire was used. Originally, track 
consisted of an iron strip on a 
plank. 

The discovery of the Bessemer 
process of making steel resulted 
in the use of steel for rails and 
tires and later for fireboxes and 
other parts. The period since has 
been devoted to improvements and 
increments in weight and power 





Three steps in the con- 
struction and erection of 
Baldwin locomotives. 


Much of the effectiveness 
of the locomotive depends 
upon the design and con- 
struction of the boiler. One 
of the early advantages of 
American locomotives over 
those imported from Eng- 
land was that English lo- 
comotives operated at 60 
lb. pressure while the 
American locomotives were 
operated at 120 lbs. At pres- 
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with special emphasis on more 
economical generation and use of 
the steam. During the past ninety 
years locomotives have increased 
in weight from 5 tons to over 400 
tons. During the war year of 
1918 the Baldwin Locomotive 
Works had its highest production 
with 3,580 locomotives, many of 
which were for war service. 
Without the railroads, which 


Germantown & Norristown R. R. Co., 
and attained a speed of about 28 
mi. per hour. The contract price for 
this locomotive was $4,000. The two 
driving wheels of “Old Ironsides” 
were 54 in. in diameter, while the 
eylinders were 9% in. in diameter 
with an 18-in. stroke. It weighed 
about 5 tons. The Mallet locomotive 
above weighs 860,000 lb. and was one 
of three built for special “pusher” 
service on the Erie Railroad and on 
a test run hauled 250 loaded cars, 1.7 
mi. long and weighing 17,912 tons. 





are one of the largest industries 
with an annual business of about 
614 billion dollars in 1920; the en- 
tire economic and commercial his- 
tory of this country and that of 
the world would have _ been 
changed. In 1920 about 235,000 
miles of railroad were operated in 
the United States or about a third 
of the total mileage in the world. 
Modern industry and agriculture 
could not exist without them. 





ent, many are operated at 
200 lb. or over. In the as- 
sembly shop, shown at the 


left, powerful cranes lift 
an entire locomotive. The 
lower view at the _ right 


shows the casting of a lo- 
comotive cylinder in the 
Eddystone foundry. Cyl- 
inders on a compound en- 
gine weigh several tons 
and present one of the big 
problems in locomotive 
foundry work. Locomotives 
require accurate, high- 
grade machining. 
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EMERGENCY REPAIR WORK is only a part of 
the varied duties of the maintenance force. The 
work of this department is not spectacular, but con- 
tinuity of production depends on the thoroughness 
with which it is done. Planning and auditing the 
work will insure maximum returns therefrom. 


Some of the Ways 


Procedure in Maintenance 


Work Can Be Audited 


Before Work Is Started and at the Time 


the Expenditures Are Being Created 


By ARTHUR J. WHITCOMB 


Formerly Assistant to Superintendent, The 
Steel and Tube Company of America 


N THE FIRST article of this se- 
| ries the writer pointed out that 
information would be presented 
to show how an audit may be made 
of the operations of a maintenance 
department before and at the time 
the expenditures are being created 
‘by that department. In this connec- 
tion it was also indicated that the 
methods discussed would include: 
(1) A means of auditing the in- 
coming and outgoing electrical ma- 
terial used in making repairs, spare 
parts, etc. (2) A power service 
audit; that is, a power distribution. 











THIS IS the last of three articles 
that analyze the essential factors of 
maintenance procedure. It deals 
particularly with methods that can 
be used to audit the work done by 
maintenance men and keep accu- 
rate record of equipment in opera- 
tion. The first article in the Janu- 
ary issue took up the handling of 
repair and replacement materials 
with details of storing them and 
distributing charges for materials 
required to departments using 
them. The second article in the 
April issue dealt with the auditing 
of power service requirements, the 
charging of power costs to depart- 
ments and processes using power 
service, and told what a proper dis- 
tribution of power costs is and 
what it is not. 
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(3) An accounting of the work of 
the men in the electrical department. 
(4) An accounting or record of elec- 
trical equipment. 

Subject No. 1 was presented in the 

first article, which appeared in the 
January, 1923, issue. Subject No. 2 
was discussed in the April issue. In 
what follows subjects Nos. 3 and 4 
are taken up. 
_ In the first two articles methods 
were outlined in detail for auditing 
the incoming and outgoing materials 
and for accounting for the power 
used in a plant. This article will 
deal particularly with the methods of 
accounting for the work done by the 
maintenance men. In this connec- 
tion details will be given for what 
might be called an “Electrical De- 
partment Equipment Ledger.” 

The electrical department of a 
large mill or factory can be divided 
into four main sections, as follows: 

1. The planning or engineering 
section. 

2. The construction section. 

3. The maintenance section. 

4. The repair section. 

It is the duty of the engineering 
section to determine the nature and 
extent of the changes, improvements 
or new construction necessary, to 
specify the materials required, to 
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make drawings and give the neces- 
sary orders for the installation of 
same. 

The work of this section does not 
make much of a showing to the cas- 
ual observer. It is not concrete; yet 
it is vital, and the successful opera- 
tion of the completed job is based 
primarily on the thoroughness with 
which the men in this section do 
their work. It is, therefore, difficult 
to render an accounting or audit of 
the work of this section. At the 
Mark Plant of the Steel and Tube 
Company of America, an attempt is 
made to do this by the use of the 
Progress Sheets, a copy of which is 
shown. 

A sheet similar to the one shown 
as Fig. 1 is made for each job. The 


name of the job is written on the line 


marked Subject. On the line marked 
First Notice and Source the date and 
origin of the work are given. In the 
following line are placed the date on 
which the estimate was made, the 
number of the estimate and by 
whom made. A number is given to 
the job to identify it. This number 
is placed in the space provided, to- 
gether with the name of the person 
issuing it and the date of issue. As 
soon as approval to go ahead with 
the job has been received, the date 
of the approval together with the 
number of the appropriation cover- 
ing the cost of the job are entered 
in their respective spaces. An ac- 
count number is also given to the job. 
It is to this number that all material 
and labor must be charged. It is 
often necessary to advise some other 
departments of the approval of the 
job. A space is provided for the date 
on which this was done. A space is 
provided for the date on which the 
drives were calculated and another 
for the date on which the layout of 
the drive was determined. A space 
is given for the number of the con- 
trol specification and the name of 
- the man who prepares it. Spaces are 
provided for the serial or shop num- 
bers of the motors and controls as- 
signed and the date of assignment. 

In many cases it is necessary to 
give the motor data to the machine 
builder. The date on which this was 
done is placed in the space provided. 
On the following line are given the 
shipping instructions. On the next 
line is entered any action that it is 
necessary to take in regard to the 
mechanical parts. When the cards of 
the accounts, that is, the subdivi- 
sions of the account numbers are is- 
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sued, the date is entered on the fol- 
lowing line. 

There is also a place for entering 
the description and numbers of the 
various drawings necessary for the 
job, together with a record of their 
progress, such as the dates of start- 
ing, finishing, checking and issue. 

Below the above tabulations is 
space for a tabulation of the mate- 
rial required. To the right of the 





Fig. 1—This form of Progress 
Sheet provides complete informa- 
tion on machine installations that 
is needed when an audit is being 
made of the work done. 
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description of the material are the 
columns for recording the requisi- 
tion number, the date of ordering, 
the date on which the requisition 
was approved, the date on which de- 
livery of the material is promised, 
and the date on which it is received. 

A shop order is necessary for the 
installation of the work. Spaces are 
provided for the date of placing the 
shop order, its number, the date of 
the acknowledgment of the order by 
the section doing the work, the date 
on which completion of the work is 
promised and the date of actual com- 
pletion of the work. There must be 
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Fig. 2.—This department shop 
order shows authority for doing 
the work. Five copies are made 
out. 





spare parts for the pieces liable to 
wear or breakage and so, when the 
necessary parts are determined and 
requisitioned, the date when this was 
done is placed in the space provided. 

After the installation is completed 
it is necessary to check and test the 
apparatus. When this is completed 
the dates are marked in the places 
provided. 

The date on which the apparatus 
is charged out is placed in its proper 
space; also the date of closing the 
account and of receiving cost figures. 

This sheet is given a number and 
the number is placed in an index to 
the volume in which these sheets are 
filed in numerical order. 

Inspection of this sheet will show 
that primarily it is a record of the 
progress of the job. It also prevents 
the engineering section from over- 
looking or forgetting part of their 


work. While very few actual details . 


and specifications of the job are 
given, yet it is a complete index to 
all the information concerning a job. 
It is in this manner that the sheet is 
most important. Finally the sheet or 
the volume of sheets which is known 
as the Progress Book is an actual ac- 
count or audit of the work of the en- 
gineering section. 

The construction section does the 
actual installation or changing of the 
work that the engineering section 
lays out. To do this it is necessary 
that certain orders or instructions 
should be issued so that the con- 
struction section will have the neces- 
sary authority and know how to 
proceed with the work. The infor- 
mation concerning the job is given 
in the form of blue prints or a letter 
of instructions. The authority for 
the job is given in the form of a de- 
partment shop order, a copy of which 
is shown as Fig. 2. These shop or- 
ders are numbered when printed so 
as to prevent incorrect or duplicate 
numbers being put on them. In this 
way there are never two shop orders 
with the same number in the plant. 
In the upper left-hand corner is a 
space for the name of the depart- 
ment doing the work. On the right 
hand side is a space for the name of 
the department or the account to be 
charged for it. Beneath this on the 





Fig. 3.—Motor inspectors are re- 
quired to account for their work 
on this ferm. 
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line marked Apparatus is written 
the name of the job or the apparatus. 

There is also room for a brief de- 
scription of the work to be done, to- 
gether with the numbers of the blue 
prints giving the details of the job. 
Near the bottom of the shop order 


are spaces to put the date when it 


is desired that the work shall be 
completed, for the signature of the 
originator of the order, with date. 
Five copies of this order are made 
out. The first one goes to the de- 
partment or section doing the work. 
This provides it with the authority 
to do the work and gives it either an 
account number to charge the labor 
and material to or else it is charged 
against the shop order number to 
the department having the work 
done. The second copy goes to the 
payroll department, so that it may 


make the proper labor distribution. 
The third copy goes to the store- 
room, so that it may make the proper 
stores distribution of the material 
charged against the order. The 
fourth copy goes to the superintend- 
ent of the department being charged, 
so that he may know what he is pay- 
ing for. The fifth copy is for the file 
ot the originator of the shop order. 
Each copy is printed on a different 
colored sheet for convenience in han- 
dling and locating the orders. 

These shop orders are originated 
by the engineering section for all 
new work or major changes of old 
work. They are issued by the main- 
tenance section for all repairs or 
minor changes. Usually the head of 
the section signs the order originat- 
ing in his section. These shop orders 
are executed by the various shops 











Form MS4OR SM 6.22 


THE STEEL AND TUBE COMPANY OF AMERICA 
ELECTRICAL OPERATING DEPARTMENT 


MOTOR INSPECTOR’S REPORT 






























































MILL , Joell TURN Jit 7/ a 1927 
aXSico | clk | “a | Tout ease | gays | ogygt | nemane 
fut yz O.#.C Cok qermnol <a Jw-wt | yo ube ootiel 
24 _\n2* |one. |hann tuk - a“ s ae Metin 
Se | eee | yd | bats Af Bink dnd p | FO | Decree toe 
oY 6 10-4. 2A_| dam. guersedhd Sd AON a a Fo | flan tthe 

Po Sl ES) age Cie OES S Mla eee ae SOR 
Total Delay Pn 
5 es k ; 









































September, 1923 


mentioned above and they constitute 
the authority for any work done. 

The file of these orders at each of 
the places to which they are sent 
makes possible an account of the 
work done and that which is yet to 
be done. It also makes available a 
record of the activities of both the 
repair and construction sections. 

It is more difficult to account for 
the work of the maintenance section. 
It is the duty of this section to watch 
the machines and keep them running. 
A record is kept of the power house 
and substation operators by means 
of the daily log sheets which were 
shown in the article in the April, 
1923, issue. These sheets make a 
complete record of the work of their 
machines and this in itself accounts 
for the work of the men. 

The motor inspectors are required 
to account for their work on the mo- 
tor inspector’s report form, a copy 
of which is shown as Fig. 3. This 
form is made out daily by each mo- 
tor inspector. Spaces are provided 
for the name of the mill worked in, 
the turn and date, the time trouble 
was reported, the time it was cleared, 





Fig. 4.—Card forms like this one 
are made out for each piece of 
apparatus that bears a shop num- 
ber. This form shows the front 
and back of an alternating current 
motor record. 
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by whom trouble was reported, the 
trouble found, its cause, material 
used, total time of delay and re- 
marks. This sheet goes to the chief 
motor inspector, to the electrical su- 
perintendent, and then to the file. As 
can be seen, the file of these reports 
gives a very good accounting of the 
activities of the motor inspectors. 
In the foregoing the author has 
attempted to show how the work of 
the men is accounted for and in what 
manner their work is checked. It is 
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Fig. 5.—General form of card used 
for apparatus other than motors. 
The back is the same as Fig. 4. 





probably unnecessary to say that an 
accurate record is kept by the time- 
keeper of the time they work and in 
general the class of work they are 
doing. It is on the basis of the time- 
keeper’s record that they are paid. 

A record of the electrical equip- 
ment is of value for the following 
reasons: 


1. It provides an inventory of the 
equipment in the plant. 

2. It tells where the equipment is in 
use and gives the location. 

3. It gives the data necessary for 
ordering spare parts. 

4, It provides complete information, 
or indexes such information, so 
that it is unnecessary to go to the 
equipment in order to find it. 

5. It indexes all the drawing num- 
bers applying directly to the 
equipment and thus simplifies the 
work of finding a wiring dia- 
gram of a particular job. 

6. It furnishes the purchase data; 
that is, order number, date of re- 
ceiving it, etc. 

7. It can be made to give the 
of operating the equipment. 


cost 


There are two ways of keeping an 
equipment record. One way is to 
number each application or location 
and record the equipment at that lo- 
cation under this number. The 
other way is to number each piece of 
apparatus and to group the cards for 
each piece of apparatus in the file ac- 
cording to its location; that is, all of 
the apparatus for an individual ap- 
plication or drive is filed together in 
one folder. 

The first method has the advan- 
tage that it is possible to keep on 
one card the cost of maintaining a 
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certain kind of motor on a definite 
drive. This cost is very interesting 
because it gives the true cost of op- 
erating a particular class of motors 
on a fixed class of work. 

The second method is advantage- 
ous in that it provides a.more accu- 
rate record of each piece of appa- 
ratus and gives the history of each 
particular piece from the time it 
enters the plant until it is scrapped. 
In this case the cost of operating a 
motor is kept on the same card, but 
since the motor may be transferred 
from one job to another the cost ob- 
tained is that of running at several 
different locations and probably on 
dissimilar work. 

At the Mark Plant it was thought 
that the advantage of accurate and 
complete information regarding the 
apparatus was of more advantage 
than the actual cost of a certain kind 
of apparatus doing a definite cycle 
of work. This is correct because the 
equipment record is intended pri- 
marily as a record of the informa- 
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tion regarding the equipment, rather 
than the cost of operating it. 

Each major piece of apparatus is 
given a Shop Number. These shop 
numbers have different letters pre- 
fixed to them indicating what kind 
of apparatus the number is attached 
to. The pieces of equipment are 
numbered and a letter is prefixed to 
the number as follows: 

PREFIX APPARATUS 


A—Large apparatus such as genera- 
tors, main-drive motors, etc. 
B—Electric brakes. 
M—Motors. 
P—Control panels. 
R—Resistors. 
S—Auto-starters, drum 
master switches. 
T—Transformers. 
X—Limit switches. 


Brass tags with shop numbers 
etched below the surface and the 
etching painted black are attached to 
the various pieces of apparatus. 


controllers, 





Fig. 6.—Form used to indicate 
changes that are made and trans- 
fers of equipment from one depart- 
ment to another. 
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These tags are much more durable 
than the usual run of nameplates. 
The tags are fastened to the iron 
work with machine screws so that 
they cannot be easily knocked off. 

The reasons for using a shop num- 
ber are as follows: 

1. Some apparatus does not have a 
serial number to identify it from 
other similar pieces, and from 
those pieces that do have serial 
numbers. 

2. Some machines have numbers 
with seven or eight digits stamped 
in small letters on the nameplate; 
these are hard to read and very 
liable to be read wrongly after 
they become corroded. 

3. The shop number tag never has 
more than four digits. The digits 
are about %-in. high compared 
to the %-in. numbers on the 
manufacturer’s nameplate. 

Two records of these shop num- 
bers are kept. In one book the shop 
numbers are listed in numerical or- 
der, all the M numbers together, all 
the T numbers together, and so on. . 
It is from this book that the num- 
bers are assigned. The file is made 


up in the following form: 


MOTORS 
No Ser. No. Mere. Tyre: HP. 
M-1 2367457 Whse. 30MC 15 
M-2 2517831 Whse. 50MC 37% 
M-3 2537954 Whse. 20MC 7% 


This file also furnishes a quick 
method of finding the serial number 
of a motor if the shop number is 
known, and the nameplate is gone. 

In the other record all the pieces 
of apparatus of the same class and 
size are listed together; that is, all 
the 5-hp. squirrel cage motors are 
listed together, all the 10-hp. squirrel 
cage motors are listed together, all 
the 20 M C mill-type motors are 
listed together, all the 10-hp. adjust- 
able speed motors are listed to- 
gether, and so on. The form of the . 
file is shown on page 431. 

From this file the total number of 
similar motors of a given horse- 
power can be readily obtained. Since 
the order number for each motor is 
given, the cost price can be readily 
obtained together with the complete - 
purchase data. 

This list takes very little time to 
maintain, for entries are made in it 
only when a new piece of apparatus 
is received... The list forms a very 
convenient means of tabulating the 
various data that are required when 
taking inventory, appraisal, estimat- 
ing tax assessments, or merely when 
the boss wants to know how many 
motors of a given size and type are 
in use so that he may determine how 
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Form of File to List Apparatus of Same Size and Class 
20M C MILL TYPE MOTORS 
PURCHASE ORIGINAL 

Suop No. | Ser. No. Mra. TYPE OrpDER No. ASSIGNMENT 

M 241 | 261,270 | Whse. | 20 MCA| M 24,601 | Trolley Crane 3,215 

M 259 261,290 Whse. | 20 MCB| M 24,609 | Trolley Crane 3,240 

M 274 | 261,300 | Whse. | 20 MCB] M 25,000 | O. H. Door 

M 291 | 261,405 | Whse. | 20 MCA] M 25,010 | Spare 




















many spare motors he should carry 
for each class. 

A card is made out for each piece 
of apparatus to which a shop num- 
ber is assigned. Three forms of 
cards are used, one for a. c. motors, 
one for d. c. motors and one more 
general card for all other apparatus. 
Fig. 4 shows the a.c.- motor card. 
On it are spaces for almost all of 
the information one is likely to need 
in the ordinary run of plant work. 
This card either gives or indexes all 
the information at hand on the par- 
ticular motor in question. In the 
middle of the card is space for re- 
cording the application and location 
to which motor is assigned and for 
each change thereafter. At the bot- 
tom is a space for test data or for 
referring to test reports giving the 
details of tests taken from time to 
time. On the back of the card is 
space for recording the repair costs. 

The d. c. motor card is the same 
as the a. c. motor card except that 
the spaces are marked in a manner 
suitable for a d. c. motor. 

All of the other apparatus is re- 
corded on the general card. ° This 
applies to control panels, master 
switches, drum controllers, resistors, 
limit switches, transformers, very 
large apparatus, auto-starters, and 
so on. A separate card is provided 
for each piece; that is, for each set 
of resistance, for each control panel, 
and so forth. The following infor- 
mation is usually tabulated on this 
card: 


Shop Number. 

Serial Number. 

Name of Apparatus. 

Size or Horsepower. 

Manufacturer. 

Type or Style. 

Wiring Diagram Number. 

Purchase Order Number. 

Spare Parts Cat. Number and Page. 
Any other information at hand. 


This card also provides space for 
giving the location of the apparatus 


and the dates of changing its loca- 
tion. On the reverse side of the card 
is space for entering the repair 
costs. 

These cards are filed in folders and 
each folder is for one application or 
drive. The folder for the hoist mo- 
tion of a crane would contain a d. c. 
motor card with a shop number 
M , a card for the control 
panel, with shop number P: ye 
card for the master switch with shop 
number S , a card for the re- 
sistors with shop number R a 
card for the limit switch with shop 
number X and a card for the 
electric .brake with shop number 
B 




















The bridge motion of the same 
crane would be filed in the adjacent 
folder and would contain a motor 
card, a master switch card, a panel 
card and a resistor card. 

One drawer of the file is assigned 
to each mill and the folders are lo- 
cated in the file in the order of the 
applications or drives when going 
from the beginning of the mill to the 
finishing end. The name of the 
drive is typewritten on the project- 
ing top of the folder so that it is an 
easy matter to locate any application 
almost instantly. 

It often becomes necessary to 
move or exchange a motor on a drive 
because the motor may be too small 
or too large, or it may fail from 
overload or prove defective. If these 
changes are not followed up in the 
equipment record file it soon becomes 
obsolete and of no value. The trans- 
fer report, Fig. 6, was devised to 
take care of this in a routine man- 
ner. This form is made out by the 


chief motor inspector and is made 
for each piece of apparatus with a 
shop number that is moved, installed 
or exchanged. As will be seen from 
the form there is a space for the 
kind of apparatus and the date of 
exchange. 


Then follow two columns 
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for the data on the apparatus re- 
moved and the apparatus installed. 
The data recorded are type, frame, 
size or rating, manufacturer’s style 
number, the serial number, the arma- 
ture serial number and the shop 
number. Below is space for giving 
the assignment data—when the new 
apparatus was installed, where it 
was obtained from, and what dispo- 
sition was made of the old apparatus. 
On the right-hand side of the sheet 
is a place for checking the cause of 
the failure. 

This sheet is sent to the shop fore- 
man, who checks the cause of failure 
and notes, in the space provided, the 
repairs necessary in the shop. It 
then goes to the electrical superin- 
tendent, who has the transfer re- 
corded in the equipment file. 

It is from these sheets that the 
motor failure report is made. This 
is a tabulation of the motor failures 
classified as to whether they are 
armature, rotor, shunt field, series 
field, interpole field, stator, commu- 
tator, slip ring or bearing trouble. 
In one report the failures are classi- 
fied according to kind and size of 
motor; in another they are classified 
according to the application. The 
idea is to determine which motors or 
applications are having an undue 
number of failures and what steps 
should be taken to reduce the trou- 
ble. This phase of the work was dis- 
cussed in detail in the August, 1922, 
issue of INDUSTRIAL ENGINEER with 
a tabulation of troubles and their 
causes taken from these _ record 
forms. 


Take a 
Look at Your 
Roof Sign 


While we are on the subject of plant 
maintenance, let me remark that a good 
many industrial signs are not creating 
the favorable impression that their 
owners fondly imagine they are. A 
sloppy sign does not help to sell an 
organization. If you have a painted 
sign that is showing the effect of wind 
and weather, better ask the sign com- 
pany to get out the old paint brush and 
touch it up a bit. If it’s an electric 
sign, look at it through the eyes of an 
outsider and see what kind of an im- 
pression it gives. Have all of the lamps 
washed and the empty sockets refilled, 
and look it over again. 

Think this over—If the sign was 
worth putting up in the first place, it 
is worth maintaining in an attractive 


condition. 








Practical Details 
Showing How 
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Chain Drives Have Re- 


duced Production Losses 


By Transmitting Power Without Any 
Decrease in Speed Which Resulted in 
Increased Production at Machines 


By FRANK E. GOODING 


Associate Editor, Industrial Engineer 


LIMINATION of belt slippage 
iz and gear trains, as stated in 

previous articles in this se- 
ries, is one of the principal advan- 
tages in chain drive installations. 
The big disadvantage of slippage is 
that it is almost unnoticeable and 
unless measurements are taken it is 
frequently not even considered as an 
element responsible for production 
losses. What this loss amounts to and 
the advantages resulting from the 
prevention of slippage are well illus- 
trated by the following interesting 
experience of H. R. Wright, indus- 
trial engineer at the Automatic Elec- 
tric Company, Chicago, Ill. His ex- 


perience is similar to that in many 
other plants and emphasizes the close 
relationship between 
and production. 


maintenance 


At this plant, the men are paid 
under a plan whereby they are guar- 
anteed a certain hourly rate and in 
addition each job has a piece rate 
under which, with consistent effort, 








IN THIS ARTICLE, which 
is the third of a series on 
chain drives, beginning in 
the July issue, practical de- 
tails are given for a specific 
installation showing the re- 
sults obtained in terms of 
production. Information is 
also included supplement- 
ing the second article on 
“Operating Conditions Af- 
fecting Chain Service” 
which appeared in the 
August issue. 
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This 350-hp. double-reduction drive con- 
nected to a lead rolling mill drive is de- 
signed to reverse in operation under load. 





a mechanic can earn a bonus of about 
20 per cent extra. When conditions 
are such that on straight production 
the men cannot earn this extra bonus 
they immediately complain. About 
three years ago, an avalanche of 
complaints seemed to come from the 
operators of a group of twenty-eight 
punch presses driven by a 15-hp. mo- 
tor through a lineshaft. Occasional 
individual complaints on inability to 
maintain a bonus may be expected, 
due to defects in tools or raw ma- 
terials or to errors in the time study 
and rate setting. These can be 
easily checked and corrected. It is 
an entirely different matter, how- 
ever, when virtually one-half of the 
department enters a complaint. 

In such cases, the mistake is often 
made of thinking that the complaints 
are due to a concerted action of the 
men, through an attempt to force 
changes in the rate. Here, however, 
it was thought something else was 
wrong. The motor speed was checked 
and found to be up to its rating of 
790 r.p.m., but this did not satisfy 
the men. ’ 

Finally a check was made on the 
lineshaft speed. A 125%-in. pulley 
on the motor driving a 52-in. line- 
shaft pulley should give 191.8 r. p. m. 
on the lineshaft. The test showed 
a speed of only about 180 r. p.m. or 
a loss of 6 per cent which was at- 
tributed to creep and slippage. This 
loss was equivalent to having about 
1% presses operating but not ac- 
complishing anything, based on the 
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estimate of twenty-three of the 
twenty-eight presses in the grdéup 


operating continuously. About five 


presses are idle for changing dies, 
making repairs, and other. similar 
work. 

Tightening the driving belt did not 
eliminate the complaints. Finally it 
was decided to try out a silent chain 
drive from the motor to the lineshaft 
instead of buying a new belt which 
would have cost about $49 with an 
approximate life of four years. A 
silent chain, sprocket and pinion 
cost $109.53 and has an estimated 
life of ten years. The size of the 
sprocket and pinion was determined 
by the engineering department of 
the Link-Belt Company, who made 
the installation. In this case, a 
sprocket with 78 teeth and a pinion 
with 19 teeth on a 15-hp. motor was 
driven by silent chain 31% in. wide 
and 1 in. pitch. The driving motor 
was placed on a_ special platform 


close to the shaft instead of about 
fourteen feet away as was the prac- 
tice with the belt drive and required 
only 9 ft. 6 in. of chain instead of 
35 ft. of belt. 

After the installation was in, a 
check showed a lineshaft speed of 
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192 r. p.m. and that group of men 
has made no concerted complaint 
since. However, another group of 
punch press operators in the same de- 
partment immediately asked for a 
chain drive on their lineshaft and 
kept on until they got it. 

The platform carrying the motors 
has been standardized as to form and 
specifications of materials, but its 
dimensions vary according to the 
size of the motors, which, on the 
various installations already made 
have varied from 15 to 25 hp. This 
platform, which is easily seen in the 
lower of the pair of illustrations 
below, is substantial enough for 
any of them. It is easily constructed 
and erected and provides ample space 
for working around the motor with- 
out erecting special staging. In a 
word, it is considered to be much 
more advantageous than to suspend 
the motor upside down from the 
ceiling as it allows access for any 
necessary repairs or inspections. 

Now, at the plant of the Automatic 
Electric Company six _lineshaft 
silent chain drive installations have 
been made. Three more are ordered 
and in addition, as fast as a belt be- 
gins to deteriorate rapidly, a chain 
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drive is ordered instead of replacing 
the belt. Similar conditions may be 
found in practically any plant as the 
men responsible for production in 
but few plants take the trouble fre- 
quently to check up the lineshaft 
speed to see that they are getting 
what they think they are. ‘However, 
the estimated speed of the lineshaft is 
usually used in determining standard 
time for rate setting. In some in- 
stances production increases of 5 to 
15 per cent have resulted simply 
through making changes which have 
resulted in obtaining the proper line- 
shaft speed. 


THE USE OF BACK-TYPE CHAIN IN 
AUTOMOBILE DRIVES 


The previous articles have, in a 
general way, covered silent chain 
drives in so far as the application to 
industrial work is concerned. An- 
other use consists of the application 
of silent chain drives to the front 
end of automobile motors to actu- 
ate cam-and other shafts. This use 
has become practically a standard 
on the better type of engine to take 
the place of the train of small -gears 
otherwise employed.~ The front of 
the engine requires a medium that: 
would be quiet in operation, efficient, 
economical, durable and be readily 
replaced. The chain manufacturers 
have had to solve the problems of 
material, stretching, and absolute 
interchangeability of parts for suc- 
cessful operation. Just one element 


_ alone may be emphasized; that is, the 


substitution of the chain drive has- 
completely eliminated the trouble-' 
some expense and time-consuming: 
“matching” -and “lapping-in’”. re- 
quired by gears. 

There are, generally speaking, two: 
types of layouts, the triangular form. 
with manual adjustments and~ the! 
automatic tightener and vibration: 
damping type as shown in the illus- 
trations. _The latter form is unique 
in that it employs what is known as 
“Back Type” chain, designed to 
drive with both front and back of 
chain, thus permitting the designer 
and ‘builder to locate ‘the shafts and 





- A belt drive and the silent chain 
drive which replaced it. - 


One of the six silent chain drive 
installations at the. Automatic 
Electric Company’s plant which 
drives a group of light drill presses 
and.other machines. The illustra- 
tion’ at the top shows the motor 
drive and long belt and guard ex- 
tending across the aisle before the 
change was made. A sheet metal 
case was put over the chain after 
the photograph was taken. The 
lower photograph shows the stand- 
ard platform used. for mounting 
motora, f 
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Some Applications of 
Silent Chain Drives 
in Industrial Works 





























chain drives is to connect up 
working parts of machines which 
must operate in exact speed rela- 
tions as in woodworking and some 
other machinery. 


B—This machine for working candy 


was rebuilt from countershaft 


A—A common application of roller G—The row of countershafts over- 


head has not been taken down. 
The chains are enclosed in tight 
steel cases. The motors are 
mounted on special framework so 
designed as to be easily attached 
to the frames and carry the driv- 


ing mechanism. 


drive at Bunte Brothers, Chicago, H—Ordinarily a chain drives from 


Ill., when the plant was moved 
into a new building. 


C—This group of calenders in a 


rubber mill is connected to a 
150-hp. motor by a silent chain 
of 114-in. pitch, 15 in. wide, on 
96-in. centers. 


D—Here a 50-hp. motor is connected 


up to a rope drive in a dusty ele- 
vator by a silent chain drive of 1 
in. pitch operating over 19 teeth 
in the pinion and 71 teeth in the 
sprocket. 


E—The motor is connected. by 


silent chains to two beater drives 
in a paper mill. This is a type of 
drive well suited to silent chains. 


F—These lineshaft and belt drives 


in a textile mill were taken out 
and motor and silent chains in- 
stalled as shown at the right. 
Belts stir up dust and lint, which 
settle on the work. Also oil which 
drips from overhead bearings 


_ damages textiles. An increase in 


output from 3 to 10 per cent 
usually results from the more 
positive drive. 


one side only. For special cases, 
as in this automobile motor, a 
special “back type” chain is used. 


I—Air compressors, due to their 


shock load, are one of the most 
severe types of duty for silent 
chains. Here a heavy flywheel 
and a spring socket protect the 
chain and motor as well as smooth 
out pulsations. 


J—On printing presses the different 


rollers and feeds must be con- 
nected up so as to work in ex- 
act speed relation with each 
other. Silent chains instead of 
gear trains are now commonly 
used for this purpose, as shown 
here. z 


K—Punch-press work is another 


type of shock load which gives 
severe service on silent chains. 
Here the flywheel not only fur- 
nishes momentum but the teeth 
for the chain are cut in the face 
so that it acts as the sprocket. 
A positive drive increases produc- 
tion here. The motor is mounted 
on a bracket. 
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wheels wherever the highest effi- 
ciency and greatest economy in ar- 
rangement of parts may require. 

An example of this type is shown 
in the front end automobile drive, il- 
lustrated on page 435. This chain 
has the appearance somewhat as 
though part of it were assembled 
upside down so that part of the 
chain meshes in teeth on one side 
and another part of the chain meshes 
in teeth on the back of the chain. 
The teeth which mesh with the front 
of the chain, however, are not in 
alignment with those that mesh with 
the back as may be seen by noticing 
the illustration already referred to. 

Silent chains are made to drive 
from one side only and most types 
operate in either direction. When 
used on a reversing drive, due to 
the strain of the reversal, an extra 
horsepower rating is given to the 
chain and larger sprockets, prefer- 
ably with about 25 per cent more 
teeth, are used. Many reversing 
drives of above 100 hp. are in sat- 
isfactory operation. If the links 
have arrows the arrows should point 
in the direction of the travel, or on 
reversing drives they should point 
in the direction of travel when oper- 
ating under the heaviest load. 


INFORMATION NECESSARY WHEN 
ORDERING SPROCKETS 


Do not try to use a silent chain 
of one manufacture and sprocket of 
another even though they may be 
of the same pitch as the links of 
the various manufacturers are not 
the same. However, sprockets made 
to take roller chain of the “New 
American Standard” are standard- 
ized and interchangeable among 
other chains of the same pitch and 
with the same size of rollers made 
by the various manufacturers. Ob- 
viously chains of one pitch cannot be 
used on sprockets: made for a dif- 
ferent pitch. It is also advisable 
to buy the sprockets instead of cut- 
ting them unless the user has a cut- 
ter supplied by the manufacturer. 
Even then, a cutter can be used to 
cut only certain sizes of sprockets; 
for example, one.cutter may cut 
teeth on sprockets. of 15; 17, or 19 
teeth and another cutter be required 
to cut sprockets of 21, 23, 25 or 





First chain drive installation at 
the Automatic Electric Company. 


The belt from motor to lineshaft 
slipped enough to decrease the 
r.p.m. about 6 per cent and caused 
a loss of production. When the 
men complained, because’ they 
could not earn their bonus, a'silent 
chain drive was installed. 


NDUSTRIAL ENGIN 





Roller chain drive connecting mo- 
tor to lineshaft and also from 
shaft to machine. 





27 teeth, and so on. Also a com- 
plete set of cutters is required for 
each of the different pitches so that 
it is seldom profitable for an indus- 
trial plant to cut its own sprockets 


or pinions. 
For ordering sprockets and pin- 
ions the following information 


should be given: 
1—Style of sprocket. 
2—Split or solid: 
38—Model or type number of chain 
and pitch. 
4—Width of chain. 
5—Number of teeth in sprocket. 
6—Bore. 
7—Length of hub through bore. 
8—Maximum hub diameter if there 
is a limitation on this by the de- 
sign. 
9—Size and location of keyways and 
set screws. 
10—Send sketch if hub is offset or has 
other unusual features. ~ 


Practically the same information 
is necessary for ordering sprockets 
for roller chains except that the pitch 
diameter or outside diameter may 
be used. 

It is frequently advisable to case- 
harden steel sprockets, particularly 
for roller chains. Sometimes when 
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sprockets serve as idlers, such as in 


' supporting an extra long chain or 


when necessary to carry the chain 
around an obstructing shaft, they 
are provided with bronze bushings 
and oil cups or other types of lubri- 
cators. 


SOME METHODS oF ABSORBING 
SHOCK LOADS 


, In addition to the natural elastic- 
ity of the chain, which will take care 
of any normal operating conditions 
such as starting except under full 
load, either spring center or shear- 
ing pin sprockets are used to take 
care of shock loads. Both of these 
are illustrated in the sketches re- 
produced on the opposite page. The 
spring center sprockets are used on 
punch presses, air compressors, gas 
engines and similar’ mechanisms 
where the shock load is in the form 
of momentary pulsations applied at 
infrequent periods. These special 
sprockets are used in addition to in- 
creasing the chain horsepower rating 
from 10 to 50 per cent according to 
the amount of the shock, as described 
previously. When determining the 
size of a spring center sprocket it 
is best to get one as large as the 
diameter of the wheel will permit. 
When the machinery driven by the 
chain is liable to become damaged by 
being stopped or stalled suddenly as 
on installations of deep-well pumps 
where gravel may get into the pump 
and stop it, shearing or breaking 
pin sprockets are recommended. 
These pins, as may be seen from the 
sketch, are the weakest points in the 
mechanism and will break under the 
load and protect the chain as well as 
the pump or other parts. These 
pins are easily replaced at small ex- 
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Leneorn or Seeing 
WHEN OPEN 


Spring-center sprockets are an- 
other form of protection against 
sudden overloads. 


On punch presses, air compressors, 
gas engines or where the load con- 
sists of a series of intermittent, 
momentary shocks, a spring con- 
struction such as this or other 
similar devices absorbs part of the 
shock and so protects the chain, 
and the driver. In such cases, it is 
always advisable to increase the 
capacity of the chain from 10 to 50 
per cent if it is expected to give 
satisfactory service under such 
operating conditions. In such cases 
fly-wheels are also often used to 
maintain the momentum and in 
some cases both are used. Prob- 
ably the most punishing load is 
found in the-case of a single- 
cylinder gas engine driving an air 
compressor. 





pense. When the pins break the 
sprocket will simply revolve on its 
hub. 

Frequently shearing pin sprockets 
are provided with several pins so that 
the amount of overload which they 
will stand before shearing may. be 
graduated. In such cases each pin 
will carry about twice the normal 
load rating before shearing. Ordi- 
narily not more than two or three 
pins should be used as they will stand 
an overload of from four to six 
times normal rating, which is as 
heavy as may be safely applied. 

Spring sprockets must be oiled or 
greased when installed and at fre- 
quent periods later while in opera- 
tion. The common method is to re- 
move plugs from spring sprockets 
and fill with oil or graphite paste. 
The bearing surface between the 
outer sprocket and the inner surface 
must also be oiled. 

Another advantage of chain drives 
lies in the ease with which the speed 
ratios may be changed. To increase 
or decrease fixed speed ratios, it is 
only necessary to change one of the 
sprockets, and lengthen or shorten 
the chain as required. In exceptional 
cases, when a fixed ratio must be ob- 
tained it may be necessary to change 
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both sprockets. 
lines of the driving and driven shafts 
are too close this center distance 
need not be changed. 


SOME OF THE COMMON ABUSES OF 
SILENT CHAIN DRIVES 


In discussing the abuses of chain 
drives, one manufacturer has stated 
that most of them occur before the 
chain is put into operation, and 
listed seven items to look out for 
which may be termed errors in judg- 
ment. These are: 

1—The chain may not be properly 

selected for the speed and the 
load. 

2—The sprockets may not have the 

proper number of teeth. 

38—The tooth forms may be wrong. 

4—-The sprockets may not be prop- 

erly made. 

5—The sprockets may not be 

proper alignment. 

6—Idler sprockets may be used when 

they should not be used. 
7—Non-driving strand of chain may 
be too tight. 

All of these points apply to the se- 
lection of either roller or silent 
chains. In addition, when selecting 
proper sprockets for roller chains, 
the following errors may occur: 
the bottom diameter may be too 
large, the teeth may be too thick, 
the bore may be eccentric, the hub or 
rim may be so large as to interfere 
with the side plates of the chains, 
chamfer in the sides of the teeth may 
be insufficient; the sprocket teeth 
may be casehardened without remov- 
ing the burrs and sharp edges from 
the teeth. 

In addition to these the abuses in 


in 





One of a battery of silent chain 
drives on pumps which maintain 
pressure on accumulators. 


Unless the center 





437 









Shearing Pin 
Sprocket. 


Use of shearing-pin sprockets is 
one method of protecting chain 
drives and the driving mechanism. 


Where the driven machine is liable 
to be stopped suddenly ,as in cases 
when rock or gravel gets into deep- 
well pumps, the pin is sheared off 
and leaves the sprocket free to 
rotate on its hub. This. protects 
the motor and the chain, as some- 
thing must break in such cases. 





operation consist mainly of insuffi- 
cient lubrication, suddenly putting on 
full load at full speed, running a 
new chain over badly worn sprock- 
ets, and failure to take up the slack 
in chains in cases where “whipping” 
is severe. Whipping of the chains 
may also be due to-intermittent loads 
and often can be prevented by the 
installation of a spring sprocket as 
previously described or by providing 
the proper size of balance wheel to 
absorb irregularities in momentum. 
Obviously rigid mountings are desir- 
able although not as essential as 
with gearing. The type of mount- 
ing described in connection with the 
silent chain installation at the Auto- 
matic Electric Company is a con- 
venient and easily constructed plat- 
form mounting for lineshaft drive. 
Any mechanical equipment oper- 
ates with better satisfaction if in- 
spected periodically and any slight 
repairs made as necessary. Chain 
drives are no exception. In inspect- 
ing silent chains wear is evidenced 
by the chain climbing on the 
sprocket teeth. The position of the 
chain on large sprocket can be deter- 
mined by holding a light at one side 
of the sprocket when running and 
looking through under the chain; it 
will be seen how far out on the teeth 
the chain is riding, and, if near the 


* top, a new chain should be ordered or 


the old chain repinned with oversize 
pins to restore to original pitch. A 
new sprocket will not remedy the 
trouble as the fault is in the length- 
ened pitch of the chain and not in 
the sprocket. Other points on in- 
spection and maintenance were dis- 
cussed in previous articles. 

To summarize the uniformity: of 
silent chain drives for industrial 
purposes, (Continued on page 470) 
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Some of the 
Ways That 
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Record Forms For 
Motor Installations 


Can be Used to Prevent Mistakes and 
Save Time When Making Changes 
And Repairs or Ordering New Parts 


By EDWIN S. WAGNER 
Electrical Engineer, Hershey Chocolate 
Company, Hershey, Pa. 

N ANALYZING the installation 
| requirements when replacing and 

shifting motors, ordering brush- 
es, making repairs, and the like, in 
the plants of the Hershey Chocolate 
Company, a useful record system has 
been devised. This system includes 
a motor record, a bearing record and 
a brush record, besides a very con- 
venient way of filing the larger rec- 
ords. All of these records are kept 
in the form of blue prints. The mo- 
tor record illustrated below is kept 


on a sheet 22 in. square, which con- 
tains space for fifty motors. The 
record tells the purchase date and 
the date of receipt, the company’s 
number, nameplate data of the 
motor, the time and place of instal- 
lation and the machine driven and 
reference numbers of bearings and 
brushes. 

The bearing reference numbers re- 
lating to the first motor in the motor 
record shown are 6219J'! and 6218I°, 
respectively, for the commutator and 





Brush chart which simplifies the 
ordering and replacing of brushes. 


HERSHEY CHOCOLATE CO BRUSH DATA COMPILED FROM N.C.CO. BUL. NO. 34 



























































LIST NUMBERS LENGTH | WIDTH | THICK. SPECIFICATIONS SHUNT GRADE 
41 | p41 | 2” | 1%"! Ye" | Nobx5¥e" [| 258 
42 8842 2” | *3e"| Ye" i n " ‘ 258 
45 | 8643 Mg | Ife") 36"! No.9 x 5¥e" 95°) 45° eS) 258 
44 | 8844 | /%”| /Ye" | He" n n n fn 258 
45 8845 ad 13fe" | yo" ” ” ” n 255 
46 | 846 | 2” | 1%") 36"| No.9x 5%" 45°X____ Ne 45° 407 
47 | 8847 | 2” | 1%" | 36") NoGAx5S¥e" [Xoo 9 402 
Fae ER Ter PES Reh oes 


HERSHEY CHOCOLATE CO. MOTOR BEARING RECORD 


MANUFACTURERS SPECIFICATIONS 


FORM 


HP.| NAME |SERIAL WDG. | TYPE 


C. W. 


3 1G.E. Co} 3 SA. 


VOLTS | AMP. 


STOCK NO. 
COM. 


HAF TS 
R.P.M. = 


2 / / 
220 


// D.C. 0 46234 / 


HERSHEY CHOCOLATE CO.MOTOR RECORD 
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Soft steel 
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Strap iron *s. 
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hold glass 





2 Blueprints dr 
back to back: 


Cross Section of 
wood for panel « 
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A rack for mounting record sheets 
so that information for many mo- 
tors can be quickly secured. 


Each frame holds four sheets, each 
containing data on fifty motors. A 
sample motor record is shown below. 

















pulley ends. This figure is the num- 
ber which was stamped on the bear- 
ing when it was received from the 
manufacturer. This is done to pre- 
vent mistakes in taking bearings out 
of stock, even though they may be 
accidentally placed in the wrong 
bins. The letter J* refers to the bin 
in which the bearing is kept. In our 
stock room the bins are run six rows 
high and twenty-six bins long. The 
bins in the top row are numbered 
A’, B', C’ etc., those in the second 
row A?, B’, (Continued on page 468) 





Motor record form and bearing rec- 
ord form which give details of all 
parts of a motor drive and elimi- 
nate guesswork when changes or re- 
pairs are needed. 


The motor record is the top part of 
one of the forms mounted on the 
swinging frame shown above. 


BEARINGS 



















































































eves bats, yon HP |MAKERS NAME ane WINDING TYPE | FORM | SIZE | VOLTS] AMP. [CURRENT] R.P.M. Ty AHEM I ocation DRIVE leRusHEs 
san vee 3/i/12| 20 | 5 | Crocker Wheeler| 36015 | Sh | CM IL | 220} 79 | DC. | 960 | 6219 u'6218 I’ |B/e/le ka er a 8846 

of Hare /5M6| 45 |60 |Gen Elec. Co. |/29466 Comp. | CL | 8 600 | 99 | ac | 625 | ~ | x |s/ropelts bidy|Oay Mr) gp47 

of AT 4 \75 |C W 259953 sbegcte 123 |2200 | 14 | AC | 665 (8795 9° 8795 Q*\25/10/16 Eapeal South 
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WHEN A MAN knows just why a 
thing must be done in a certain 
way, he usually has no trouble in 
remembering how to do it. For 
this reason this article by Mr. Roe 
will be a great help to those. who 
want to draw or check winding dia- 
grams. He describes the developed 
type of diagram which shows every 
coil side and end connection as well 
as all stubs and jumpers. He then 
explains the simple single-line dia- 
gram and tells how a developed dia- 
gram may be changed to the single- 
line type. This is the first of a 
series of articles on laying out dia- 
grams and procedure in connecting 
induction motors. 


Steps in 
Laying Out and 


Checking up 
Winding 
Diagrams 


For All the Possible 
Operating Require- 
ments of Induction 
Motors 


By A. C. ROE 


Repair Superintendent, Detroit Service 
Department, Westinghouse Electric 
and Manufacturing Company 

T IS the purpose of this article 
] to tell how to lay out and to check 

winding diagrams for lap-wound 
induction motors. The developed 
type of diagram, that is, the one 
which shows all coils as they are put 
into the slots with the connections, 
will be explained first. Then the 
simple single-line diagram showing 
only coil groups will be discussed. 
After this will come methods of 
checking windings to see if they will 
give correct operating conditions. 
The present article covers single- 
phase and two-phase diagrams. The 
three-phase diagrams will be taken 
up in a subsequent article. Finally, 


in later installments of this series 
will be given details of just how to 
make the connections of an actual 
motor winding. The series will cover 
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lap and wave windings for one, two 
and three phases. 

Before going into the details of 
single-phase diagrams, it will be 
helpful to study the general princi- 
ples of single-phase machines. This 
is best done by drawings of a simple 
single-phase generator as shown in 
Fig. 1. The position of the windings 
on generators and motors follows in 
general the same principles. 


PRINCIPLE ON WHICH A SINGLE- 
PHASE MACHINE OPERATES 


The simplest kind of a generator 
is shown in Fig. 1. This shows two 
pole pieces, one north and one south, 
and a circle inside representing an 
iron core or armature. The two 
small circles, a and b, represent two 
conductors of one coil joined to- 
gether to form a closed circuit so 
that current will flow. In this dia- 
gram the armature winding is as- 
sumed to be rotating, while the field 








After the winding is checked up even a 
boy can make the connections 





poles are stationary. This is done 
in order to simplify the drawing. In 
actual practicé, the armature wind- 
ing is usually stationary, while the 
field poles revolve. In this diagram, 
the direction of rotation is assumed 
to be always clockwise. 

It is a known fact that any con- 
ductor which is passed through a 
magnetic field in such a manner ag 
to cut the lines of force of the field, 
will have a voltage induced in it, 
proportionate to the strength of. the 
field and to the rate of the motion. 
If the conductor forms part of a 
closed circuit, a current will flow. If 
the conductor is forced through a 
magnetic field of uniform strength, 
at a uniform rate of speed, and the 
lines of force in this field are all in 
the same direction, a constant direct 
current would be induced in the con- 
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ductor. However, when a conductor 
is rotated between two poles, as in 
Fig. 1, the voltage changes from 
time to time. For instance, when 
the conductors are in a position as 
shown in No. 1 (which is the posi- 
tion on the circle between the pole 
pieces), they are not cutting any 
lines of force and no voltage is gen- 
erated. However, when the conduc- 
tors are directly under the center of 
either pole (as in circles No. 7 and 
19), they are cutting lines of force 
at the greatest rate, and the highest 
voltage is generated. Furthermore, 
when a conductor is under a north 
pole it generates voltage in one di- 
rection; and when it is under a south 
pole it generates voltage in another 
direction. . Therefore, when we re- 
volve the armature with the two con- 
ductors, the voltage is generated first 
in one direction, increasing to a max- 
imum and passing back to zero, and 
then in the other direction, increas- 
ing to maximum and _ passing 
gradually back to zero. This is il- 


lustrated in detail in the small cir- 
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cles Nos. 2 to 25. In these small 
drawings, each successive drawing 
represents an advance of 15 electri- 
cal degrees for the conductors. The 
radius of the circle represents the 
maximum value of the induced volt- 
age. Then the vertical line drawn 
from the horizontal or zero line to 
the conductor, a, represents the volt- 
age being induced at any instant. 
This voltage is shown in all cases 
by the line oa. 

Starting with position No. 1, the 
conductor is not cutting any lines 
of force and hence there is no volt- 
age generated, as the conductors are 
in the neutral region. 

The values of the voltage, in the 
different positions, are plotted in the 
form of the curve which is shown at 





Fig. 1—Operating principle of the 
single-phase machine. 


This shows the simplest kind of 
two-pole generator. The conductors 
a and b revolve inside the poles. 
The voltage at any instant is pro- 
portional to the line o-a@ as shown 
in positions 1 to 25. At M is a curve 
showing the voltage at each position 
during a revolution or one cycle. 
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M. In the second position, the volt- 
age has increased to some extent. In 
the third position, the conductor has 
moved through 30 degrees and the 
voltage has become equal to half of 
the maximum voltage. Thus the 
voltage increases through Nos. 4, 5 
and 6, and at position 7 the voltage 
is the maximum voltage, as shown 
by the curve in M. In position 8 
the voltage now starts to drop off. 
It drops off until position 13 is 
reached, when the voltage equals 0. 
When conductor a passes below the 
zero line, it enters a magnetic field 
of opposite polarity; in other words, 
it passes now to a south pole. This 
will change the direction of the in- 
duced voltage. 

In position 14, the voltage has 
started to be negative, and it con- 
tinues in a negative direction until 
it reaches position 19, when it is 
maximum in the negative direction. 
From then on it decreases until it 
finally reaches 0 again, in posi- 
tion 25. 

This illustrates the generation of 
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1 Elect Deg. = 1 Mech. Deg. 
2 Pole 


single-phase voltage, which in mod- 


ern generators closely follows a sine 
curve. The entire change from po- 
sition 1, when the voltage is zero, 
through the maximum positive, zero, 
maximum negative and back to zero, 
is called one cycle. A cycle can be 
defined as one complete change in 
voltage. This change takes place as 
the conductor is passing by two poles. 
One cycle covers 360 electrical de- 
grees, while one revolution of the 
conductor on its armature covers 360 
mechanical degrees. Therefore, it 
follows that in a two-pole machine 
there is one cycle per revolution and 
one mechanical degree equals one 
electrical degree. However, on a 
four-pole machine, there will be two 
cycles per revolution and, therefore, 
one mechanical degree will equal 
two electrical degrees. Likewise, in 
a six-pole machine, there will be 
three cycles per revolution and one 
mechanical degree will equal three 
electrical degrees. This is illustrated 
in Fig. 2. Here three machines are 
shown, having respectively 2, 4 and 6 
poles. In all cases, regardless of the 
number of poles, the distance be- 
tween the center lines of adjacent 
north and south poles equals 180 
electrical degrees. 


] Elect or Time Deg. = 2 Mech. Deg. 
4 Pole 
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/ Lect Deg.= 3 Mech. Deg. 
6 Pole 


The frequency of a circuit equals 
the number of cycles per second. The 
frequency, therefore, is equal to 
r.p.m. divided by 60, multiplied by 
the number of pairs of poles. 

From this reasoning, if we know 
the number of pairs of poles and the 
frequency, we may get the revolu- 
tions per minute. In Table I are 
given values for revolutions per 
minute for any number of poles up 
to 36, at 25, 30, 40, 50 and 60 cycles. 
This table also shows a formula for 
finding the speed, number of poles or 
frequency when any two of the three 
values are given. 

The foregoing has dealt with the 
operation of generators only but the 
principle of spacing the coils is the 
same also for motors and the prin- 
ciple shown in Fig. 2, to provide the 





Fig. 3—Operating principle of the 
two-phase machine. 


This is a two-pole machine with two 
coils which are not connected to- 
gether but are fixed 90 mechanical 
degrees apart. The voltage gener- 
ated by each coil is the same as 
that generated by the coil in Fig. 1. 
The voltage generated by B how- 
ever reaches its maximum after the 
voltage generated by A. The voltage 
of both coils during a cycle is shown 
at N. ‘With a four-pole machine the . 
coils would be only 45 mechanical de- 
grees apart. With a six-pole machine 
they would be 30 mechanical degrees 
apart. Fig. 2 illustrates this clearly. 
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Fig. 2—Space of 96 electrical de- 
grees with various numbers of 
poles. 


As the number of poles increases, 90 
electrical degrees becomes less and 
less in mechanical degrees. A span 
of 360 electrical degrees covers ex- 
actly two poles regardless of the 
number of poles in the machine. 





proper spacing of North and South 
poles must be used when drawing 
any winding. 


How TO DRAW A DEVELOPED SINGLE- 
PHASE WINDING 


One of the best ways to draw a 
complete winding is illustrated in 
Fig. 4. This shows every coil and 
the stub connections, as well as the 
jumpers and the line leads. This 
particular winding diagram is for a 
four-pole, single-phase machine in 
which the coils are connected in 
series. In order to construct such a 
diagram, three circles are drawn as 
shown at M, in Fig. 4. Between 
circles D and E are drawn the radial 
lines to show the position of the 
slots. In this winding there are 12 
slots, and therefore the lines are 
drawn at 12 points. It will be noted 
that a full line and a dotted line are 
drawn at each point. The full line 
represents the top side-of a coil, 
while the dotted line represents the 
bottom side of a coil. After these 
coil sides are drawn, they are con- 
nected to form coils as shown at N, 
in Fig. 4. At O is a sketch of a coil 
which is shown as a diagram at N. 

Before it is known which of the 
coil sides should be joined together 
to form: the first coil, the coil pitch 
must be determined. What is called 
“full pitch” equals the number of 
slots divided by the number of poles. 
When a coil has full pitch it spans 
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exactly the full width of one pole. 
In this case there are 12 slots and 4 
poles, and consequently the full pitch 
equals 3. Sometimes a pitch greater 
or less than full pitch is used and 
this is called a “chorded” pitch. Af- 
ter the pitch is known the coil sides 
are joined together as shown at N. 
This is repeated around the diagram 
until each top coil side is connected 
to one bottom coil side. After all the 
coils are joined, then two leads are 
put on each coil as shown at N. 

The next step is to connect these 
coils into groups _ (pole-phase 
groups). As this is a single-phase 
machine, all of the coils forming one 
pole (North or South) are in one 
group. As there are 12 coils and 
four poles, this gives three coils per 
group. Therefore, starting at any 
point, connect three coils in a series 
to form a group. For instance, coils 
11, 10 and 9 are connected in series. 
In connecting up this group, the bot- 
tom lead of coil 11 is connected to 
the top lead of coil 10. Similarly, the 
_bottom lead of coil 10 is connected 
with the top lead of coil 9. Likewise, 
coils 8, 7 and 6 are connected into a 
group and two other groups are 
formed with coils 5, 4 and 3 and coils 
2, 1 and 12. 

We now have 4 groups with 8 
leads, 4 top and 4 bottom leads. Now 
all conductors under the space which 
would be spanned by one pole will 
have the current induced in them in 
the same direction. Therefore, we 
may put arrows upon the conductors 
in the slots, as shown in Fig. 4, rep- 
resenting the direction of the cur- 
rents. This should be done first for 
the top conductors. For instance in 
slots 12, 1 and 2, the arrows on the 
top conductors all point outward. 
Following this, in slots 3, 4 and 5 
they point inward. This is reversed 
in every three slots entirely around 
the diagram. This will give four 
poles. The direction of the arrows 
in the bottom conductors depends on 
the pitch of the coils. After the top 
arrows are put on, the direction of 
current in the coils is traced around 
to the bottom conductors and the 
arrows are put on in the proper di- 
rection. : 

The problem now is to connect the 
groups in series, so that starting at 
lead A, we may follow through the 
winding in the direction of the ar- 
rows and come out on lead A:. Let- 
ting this lead A be the beginning of 
the circuit, then the lead F is the end 
of the first group and as the current 
flows in toward A, then it flows out 
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at F. Now on the next adjacent 
group (coils 3, 4 and 5) there are 
two leads, G and H. According to the 
direction of the arrows already put 
on, the current in the G lead is com- 
ing out and that in the H lead is go- 
ing in. Therefore, by connecting 
lead F' to lead H, groups 1 and 2 will 
be put in series and the current will 
flow in the proper direction. Like- 
wise, lead G should be connected to 
lead K in group 3 (coils 6, 7 and 8), 
and lead LZ in group 3 should be con- 
nected to lead M in group 4. This 
will connect all four groups in series, 
leaving as line leads A and A:, both 
of which are top leads. 





Fig. 4—How a developed winding 
diagram is laid out. 


This type of diagram shows every 
coil and connection. This particular 
diagram is for a four-pole single- 
phase series winding. There are 
twelve slots and the coils have a 
full pitch of il-and-4. A _ simpler 


type of diagram is shown in Figs. 
6 and 7 
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SINGLE-LINE DIAGRAM AND PARALLEL 
CONNECTIONS 


There is a simpler type of diagram 
which may be used in place of the 
developed diagram just described. 
This simpler diagram represents all 
the coils of one group by a single 
line. This type of diagram is ex- 
plained in Fig. 6. It is discussed 
fully under two-phase .and_ three- 
phase windings later on. A full dis- 


cussion is omitted here because the 


majority of work in a repair shop is 
on two- or three-phase windings, 
and it is included under discussions 
of those windings to avoid referring 
back to single-phase windings. | 

For the same reasons parallel con- 
nections are not discussed here. 
However, by following the discus- 
sion under two-phase windings and. 
consulting Fig. 9 it is easy to see 
how single-phase windings may be 
connected in parallel. 
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PRINCIPLE OF THE TWO-PHASE 
MACHINE 
A two-phase generator or motor 
consists of two single-phase wind- 
ings mounted in one machine. The 
principle of operation is illustrated 
‘in Fig. 3. Here four conductors are 
shown instead of two conductors as 
were shown for the single-phase ma- 
chine in Fig. 1. The coils are me- 
chanically arranged so that any one 
coil of each phase is 90 electrical de- 
grees from the corresponding coil of 
the other phase. The voltage gener- 
ated by each of the coils represented 
respectively by conductors A and B 
goes through the same cycle as the 
voltage generated for the single- 
phase coil in Fig. 1. The voltages in 
A and B, however, are generated at 
different times, that is to say, the 
voltage in A is a maximum while the 
voltage in B is zero. This is the con- 
dition shown in position 1 of the 
circle between the pole pieces. Then 
as the conductors revolve to position, 
shown in the circle marked No. 2, 
the voltage in A diminishes while 
that in B increases. Both voltages 
are at this instant in the positive 
direction. Passing on to positions 3, 
4, etc., voltage A continues to dimin- 
ish while voltage B increases. In 
_ position 7 voltage A has decreased to 
zero while voltage B has reached the 
maximum value. The conductors in 
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Table I.—Speed of A. C. Motors at 
Various Frequencies 
‘s No Load Speed (R.P.M.) at Different Frequencies (Cycles per Second) 
0. 
Poles 60 50 40 30 25 
2 3,600 3,000 2,400. 1,800 1,500 
4 1,800 1,500 1,200 900 750 
6 1,200 1,000 800 600 500 
8 900 750 600 450 375 
10 720 600 480 360 300 
12 600 500 400 300 250 
14 514 429 343 257 214 
16 450 375 300 225 187 
18 400 333 266 200 166 
20 360 300 240 180 150 
22 327 273 218 163 136 
24 300 250 200 150 125 
26 277 230 184 138 115 
28 257 214 165 128 107 
30 240 200 160 120 100 
32 225 187 150 112 94 
34 212 176 141 106 88 
36 200 167 133 100 83 
These values are obtained from the general formula F= (R.p.m. + 60)X 
(No. poles + 2) where R.p.m. is the synchronous speed. From this formula are 
derived the following equations which are directly applicable in motor winding: 
For 60 cycles: R.p.m. = 7,200 + No. poles No. poles = 7,200 + R.p.m. 
50 cycles: R.p.m. = 6,000 + No. poles No. poles = 6,000 + R.p.m. 
40 cycles: R.p.m. = 4,800 + No. poles No. poles = 4,800 + R.p.m. 
30 cycles: R.p.m. = 3,600 + No. poles No. poles = 3,600 + R.p.m. 
25 cycles: R.p.m. = 3,000 + No. poles No. poles = 3.000 + R.p.m. 























position 7 have revolved through an 
angle of 90 degrees. After passing 
the position shown in 7, a negative 
voltage will be generated in A, while 
B will still have a positive voltage 
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but it will be decreasing in value. 
After passing the position shown in 
7 the voltage in A will increase un- 
til it is a maximum in the negative 
direction at which time the voltage 
in B will have decreased until it is 
zero. Then the voltage in A will tend 
to decrease while that in B begins 
to increase, both in the negative di- 
rection. Finally A will reach a zero 
value while B will be maximum in 
the negative direction. Then A will 
begin to increase positively while B, 
which is of a negative value, will be- 
gin to decrease and when the conduc- 
tors have passed through 360 elec- 
trical degrees they will again reach 
the point shown in position 1. The 
curves at N show the voltages which 
are generated in the two phases dur- 
ing one cycle. It is clearly seen that 
the position of these voltages with 
reference to each other depends en- 
tirely on the physical relation of the 
coils. The corresponding coil of one 
phase should be 90 electrical degrees 
behind the corresponding coil of the 





Fig. 5—Developed two-phase dia- 
gram. 


This was laid out as shown for the 
two-phase winding in Fig. 3. The 
heavy lines show the A phase. The 
diagram is for four poles and six- 
teen slots. There are four slots per 
pole and the coils have full pitch 
of 1-and-5. There are two slots per 
pole per phase, therefore, each group 
has two coils. The groups are con- 
nected in series. 
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other phase. On a two-pole machine 
this means that they should be 90 
mechanical degrees apart. On a four- 
pole the coils should be arranged so 
that a certain coil of one group is 45 
mechanical degrees from the corre- 
sponding coil of the next group (see 
Fig. 5). For a six-pole machine the 
first coil of one group should be 30 
degrees mechanically from the corre- 
sponding coil of the next group. This 
means that for every pole of a two- 
phase machine there are two groups. 


For a two-pole machine there are’ 


four groups, for a four-pole machine 
there are eight groups, etc. 


CONSTRUCTING A DEVELOPED Two- 
PHASE WINDING DIAGRAM 

The relation of coils and the 
groups just mentioned must be re- 
membered when drawing diagrams 
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of two-phase windings. Fig. 5 shows 
a developed two-phase winding for 
four poles. There are 16 slots and 
16 coils. These are put in at a full 
pitch of 180 electrical degrees. As 
there are four poles and 16 slots, full 
pitch will equal 16 divided by 4 or 4 
slots which is a pitch of 1l-and-5. 
We first draw the position of the 
16 slots as shown in M of Fig. 4. 
Next we connect up the conductors 





Fig. 6—How a single-line diagram 
is derived from a developed dia- 
gram. 


At B is a developed diagram. The 
four coils making Group H, shown 
in heavy lines, are shown at A, as 
they would appear in the stator. 
The first step in deriving the single- 
line diagram is shown at C. Here 
heavy lines have been added out- 
side of each’ group. At D these 
heavy lines are left alone to rep- 
resent the grouns, all the inner lines 
having been cut away. Fig 7 ex- 
plains how a single-line diagram is 
constructed from the winding data. 
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front and back by means of the 
curved lines, connecting the top con- 
ductor in slot 1 with the bottom con- 
ductor in slot 5 to give a pitch of 
l-and-5. This is continued ll 
around until all of the coils are 
shown completed. . 
After all the coils are drawn in 
the next thing to do is to put on the 
arrows on the top conductors. The 
top conductors: are represented by 
the full lines. The arrows on the 
top conductors under the space of 
one pole must all point in the same 
direction. As there are. four slots 
per one pole the arrows on the top 
conductors of four consecutive slots 
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Fig. 8—Line leads may be put on 
‘in several ways. 

These drawings show how the lines 
may be connected to either top or 
bottom leads provided the polarity 
of the groups is kept correct. Also 
at D and £E is shown the difference 
between placing the short jumper 
(on a top-to-bottom winding) ahead 
or reversed. 








must point in one direction. For in- 
stance, the top conductor in slot 1 
points outward and the following 
three top conductors, respectively in 
slots 2, 3 and 4, also point outward. 
The arrows on the top conductors in 
the next four slots point inward and 
this is repeated until all the slots are 
covered. After the arrows are put 
on the top conductors, then the direc- 
tion of the current is traced around 
to the bottom conductors and the 
arrows are put on them also. For 
instance, the arrow on the top con- 
ductor in slot 1 points outward. The 
bottom conductor of the coil whose 
top is in slot 1 lies in slot 5. There- 
fore the arrow on the bottom con- 
ductor in slot 5 points inward. This 
is carried out for all of the bottom 
conductors. 

In a winding which has full pitch, 
it will be found that the two arrows 
in any one slot always point in the 
same direction. However, where a 
winding has a chorded pitch, the ar- 
rows in one slot sometimes oppose 
each other. 

After these arrows are put on, the 
next step is to connect the coils into 
groups. ‘ There are sixteen coils in 
this winding and two phases and 
four poles. Therefore each group 
will have 16 — (1 & 4) = 2 coils. 
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Therefore the coils are connected to- 
gether in groups of two. As this is 
a two-phase winding we know that 
first one group will belong to the A- 
phase and then the next group to the 
B-phase. In other words, we have 
two single-phase windings each 45 
mechanical degrees apart. The elec- 
trical angle between corresponding 
coils is 90 degrees. For instance, if 
coil 15 is the first coil of the B-phase, 





Fig. 7—How a single-line diagram 
is constructed. 


This is for a four-pole, two-phase 
motor. Drawings M to T show the 
steps in laying out a top-to-top or 
short-jumper connection. Drawing 
U shows one phase of a_ winding 
with top-to-bottom connections or 
long jumpers. 





then coil 1 is the first coil of the A- 
phase, as these coils are 90 electrical 
degrees apart or 45 mechanical de- 
grees. This being a four-pole ma- 
chine, one mechanical degree equals 
two electrical degrees. 

Starting with the top lead of coil 1, 
all the coils in the A-phase are con- 
nected together in series. In the 
diagram these A-phase coils are 
shown by heavy lines. Starting with 
coil 1, coils 1 and 2 form the first 
A-group. The next A-group con- 
sists of coils 5 and 6. In order to 
keep the current flowing according 
to the arrows which have been put 
on the slots, the bottom lead of coil 
2 is connected to the bottom lead of 
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coil 6. Coils 9 and 10 are the third 
group in the A-phase.. The top of 
coil 5 is connected to the top of coil 
9 Then the bottom of coil 10 con- 
nects to the bottom of coil 14, which 
together with coil 13 forms the 
fourth group. This completes the 
four groups of the A-phase. 

Then the four groups of the B- 
phase are connected in the same man- 
ner. After this four leads are 
brought out, two for each phase. 

In the foregoing discussion the 
groups nearest together were tied to- 
gether in series. For instance the 
first A-phase group was connected 
to the second A-phase group. In 
practice this is done by means of a 
wire called a jumper. This is called 
a “short” jumper when it connects 
adjacent groups of the same phase 
as in this discussion. There is an- 
other type of winding however which 
employs a “long” jumper which skips 
the next group of the phase and con- 
nects to the third group. The differ- 
ence between these two kinds of 
jumpers and the advantages of each 
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ing the explanation of the single- 
line diagram. 


How TO DRAW THE SINGLE-LINE 
SIMPLIFIED DIAGRAM 


‘A single-line diagram much 
simpler than those shown in Figs. 4 
and 5, can usually be used. The dia- 
grams in Figs. 4 and 5 are called de- 
veloped drawings as they show each 
coil and the coil pitch. This type of 
drawing is tedious to make, espe- 
cially when the number of slots is 
large. Furthermore, one single-line 
diagram will cover quite a number of 
different windings. One diagram 
may be used for any motor having a 
certain number of groups regardless 





Fig. 9—How two-parallel windings 
are obtained from series connec- 
tion. 


These diagrams are all for four- 
pole, two-phase motors. The heavy 
lines show the leads which have 
been changed to get the connections 
given in the lower drawings. Dia- 
grams M and N are for short jump- 
ers and top-to-top connections.. Dia- 
grams P and Q are for long jumpers 
connected top-to-bottom. At R is 
a “right-and-left” two-parallel con- 
nection, while S shows the changes 
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of the number of coils per group and 
the pitch of the coils. This last in- 
formation may be kept in a separate 
place. 

The method in which the single- 
line diagram is formed from the de- 
veloped diagram is shown in Fig. 6. 
The diagrams in this figure are for a 
two-phase, four-pole series winding 
of 32 coils having a pitch of 1-and-7. 
There are eight pole-phase groups 
and four coils per group. The 
diagram at B is the ordinary 
developed diagram for this winding. 
One group, No. 4, is shown in heavy 
lines. At A is a drawing of four 
coils placed in a stator and connected 
together as they would be on an ac- 
tual motor. This group is repre- 
sented by the heavy lines in B. Now 
to evolve the single-line diagram 
from this developed diagram, A, 
heavy lines are drawn across the 
groups as shown in C. In other 
words, a single heavy line is drawn 
covering coils 1, 2, 2 and 4. Like-- 
wise another line covers coils 5, 6, 
7 and 8, and so on around the dia- 






























are discussed in more detail follow- necessary for a series connection. gram. (Continued on pane: 467.) 
a A 
: 2 Parallel 
Series T-T 1 4 Right and Left, 
| 3 vit 
Open here for shh 
reps... at foyer at 
Bs Ay 2-paraltel---—-L. 
“ee 4 
A; Z 
| 3 
1 > 5 7 \ . : : 
i By | AW — WHT — WHO. WO -— A A A 
“Open here Gut here.” 
7 5 


® 
Old jumper A 
openea--° 






i 3 
5. pg 7 


Top-to- Top 




















Old jumper 
cut ek 
‘ av 1 


1 
a 





Top-to-Bottom 








A 





A, 





Right-and-Left 











September, 1923 


INDUSTRIAL ENGINEER 





























SAFETY STANDARDS 


ow ne 


INDUSTRIAL BOARD 


———————— 
_ LIGHTIN Y 


i 


Lad 




























A General Summary of 


Industrial 


Lighting 


Regulations 


That Are Included in Existing Codes 
Together with the Present Tendencies 
Toward Future Legislation 


URING the last decade light- 
iD ing codes, having as their 

object the promotion of 
safety and protection of the public, 
have been adopted in the various 
states of the Union. Previous to 
1913, some legislation had been un- 
dertaken, but was apparently prov- 
ing ineffective. The difficulty seems 


to have been in the inability to de- 
fine particular characteristics of 





By G. H. STICKNEY 


Lighting Service Department, Edison Lamp 
Works of General Electric Company, 
Harrison, N. J. 
lighting in terms which were at the 
same time reasonably definite and 
fundamentally sound. Some of the 
earlier regulations were made too 
drastic by specifying particular 
equipments or establishing limits 
which incurred considerable injus- 








tice, without insuring the accom- 
plishment of the desired object. 
Other regulations simply required 
“adequate” light, which in the ab- 
sence of an established standard of 
adequacy left too much to personal 
judgment. 

There was no general understand- 
ing of the fundamental principles of 
lighting, even among engineers, un- 
til the Illuminating Engineering So- 
ciety provided a medium for discuss- 
ing and recording lighting informa- 
tion. And even yet the elements of 
light quantity and quality are not 
widely understood by the public or 
its legislative representatives. 

Considering these conditions, the 
effectiveness and fairness of recently 
adopted regulations are truly re- 
markable. While these regulations 
are far from complete it seems to be 
rather generally conceded that they 
have materially improved conditions, 
and this without serious injustice to 
anyone. Practically all of the recent 
enactments have been based upon 
the specifications drawn by the IIlu- 
minating Engineering Society. 

In their endeavor to be fair com- 
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mittees of this society have resisted 
the pressure on them to put out defi- 
nite specifications quickly. They 
have chosen rather to allow liberal 
limits, until knowledge or experience 
warranted a more rigid or exact 
definition. On the other hand, by in- 
troducing the foot candle and other 
reproducible measures this society 
has established the foundation of 
determinate limits on which -the 
more exact regulations can be based. 
Having definite measures which 
eliminate the really bad cases, it be- 
comes practicable to change the lim- 
its by predetermined amounts until 
the desirable mean is found. 


WuHyY THERE Is NEED OF LIGHTING 
REGULATIONS 


That there is a real demand for 
lighting legislation seems obvious. 
The problem facing the lighting in- 
dustry today is not whether or not 
we shall have lighting legislation, 
but rather what can be done to guide 
such legislation along wise lines. 
Any unnecessary regulations are, of 
course, to be discouraged. On the 
other hand to combat all legislation 
is likely to result in unwise enact- 
ment which may not only prove more 
or less ineffective, but at the same 
time impose unnecessary hardship 
on the part of interested groups. 

So long as any number of employ- 
ers provide, through ignorance or 
false economy, inadequate or glaring 
illumination, so that employees are 
exposed to accident hazards or eye- 
strain, a demand for industrial light- 
ing codes may be expected. So long 
as a few motorists subject other 
users of the highways to dangerous 
conditions, through improper light- 
ing, a demand: for motor-vehicle 
lighting regulations will be felt. 

That systems of lighting regula- 
tions are likely to be of importance 
in the future seems apparent from 
the following tendencies: 

(1) Grouping of larger numbers 
of people together, thus making all 
safety measures more necessary, if 
only to avoid panic. (2) Enlarge- 
ment of buildings and other con- 
structions, which restricts or even 
excludes daylight, thus necessitating 
provisions for ample light, either 
natural or artificial. (3) Increasing 
night activities. 


INDUSTRIAL LIGHTING CODES WHICH 
HAVE BEEN ISSUED 


The Illuminating Engineering So- 
ciety’s Code of Lighting for factor- 
ies, mills and other work places was 
first issued in the summer of 1915, 
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a second issue following in 1918 and 
a third in 1920. It was adopted as 
an American Engineering Standard 
in 1921. 

Pennsylvania and New Jersey 
were the first states to adopt the 
code, and they were followed by New 
York and Wisconsin. Later, Cali- 
fornia and Oregon accepted the code, 
the latter writing many of the de- 
tails into the law itself. Ohio adopted 
the code, as a guide to inspectors in 
1920, and now Massachusetts will 
have it in force January 1, 1924. 
Pennsylvania is at the present time 
considering minor changes. Several 
of these states have varied the form 
to correspond to their local prac- 
tices, and in some instances slight 
changes have been made in the pro- 
visions. The codes of all these states, 
however, are essentially the same. 

In the latest codes no distinction 
has been made between daylight and 
artificial light, on the assumption 
that daylight will be employed when 
available, and when this fails to be 
adequate artificial lighting will be 
supplied. Especially for sanitary 
reasons it is desirable to have day- 
light enter work rooms, but there 
are many work rooms from which 
daylight is entirely excluded, as in 
mines and in basements of larger 
buildings. It has, therefore, seemed 
neither necessary nor practicable to 
provide that daylight shall be sup- 
plied. 

The general requirement of the 
American Engineering Standard 
Code is that traversed spaces in time 
of use and work in process shall be 
supplied with light, as specified in 
the rules. 

These rules provide for (1) a cer- 
tain intensity according to the use, 
(2) avoidance of glare, suitable dif- 
fusion and distribution of light and, 
(3), exit and emergency lighting. 

The intensity rule requires that 
working surfaces shall have 0.5 
to 5 foot candles, according to the 
nature of the process as described. 
Five-tenths of a foot candle are re- 
quired for hallways, stairways and 
exits, while 0.25 foot candles are ac- 
cepted for ordinary aisles and pass- 
ages. For roadways and yard thor- 
oughfares, 0.02 foot candles or about 
the equivalent of bright moonlight 
are prescribed. 

Intensities of one foot candle and 
less may be considered as intended 
principally to facilitate the preven- 
tion of mechanical accident, while 
the higher levels have the added pur- 
pose of preventing eye strain. There 
are unquestionably many classes of 
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work for which five foot candles are 
not adequate for eye comfort. Such 
processes, however, require skilled 
operatives, who are generally able to 
protect themselves without legal sup- 
port. Moreover the need of good 
lighting is so obviously necessary 
from economic considerations that no 
regulation seems necessary. 

The various grades of work are 
rather generally described, with 
some examples to indicate the intent. 
Thus two foot candles are specified 
for “Where moderate discrimination 
of detail is essential—work such as: 
machinery, .assembly work, bench 
work, fine core making in foundries, 
cigarette rolling.” 

There has been some demand for a 
detailed list of processes correspond- 
ing to each grade. Such a list if 
practicable would undoubtedly facili- 
tate inspection. Several obstacles 
have arisen to making such a list 
mandatory; for example, the same 
process is carried on with varying 
degrees of fineness in different fac: 
tories, and for this reason as well as 
the variation in automatic machin- 
ery, gages, and so on, would not al- 
ways fall in the same class. An ex- 
tended list, moreover, tends to imply 
a greater degree of accuracy in clas- 
sification than some of the experts 
have thought warranted. Such a list 
has been incorporated in the non- 
mandatory section of the American 
Engineering Standard Code and 
some of the states are trying out 
such a list on the mandatory basis. 
Their experience will probably guide 
future practice in that respect. 
Table I compares the intensities 
specified in the various codes. 

The second rule requires that the 
“lighting, whether natural or artifi- 
cial, shall be such as to avoid glare, 
objectionable shadows and extreme 
contrast, and to provide a good dis- 
tribution of light.” It is further 
provided that “lamps shall be so in- 
stalled in regard to height, location, 
spacing and reflectors, shades or 
other suitable accessories, as to ac- 
complish these objects. Bare 
light sources, such as exposed lamp 
filaments or gas mantles, located 
within the ordinary field of the 
worker’s vision are presumptive evi- 
dence of glare.” 

Reference is given to a tabular 
scheme, by which illuminants and 
accessories are graded with respect 
to their glare-producing power. Per- 
missible equipments and their loca- 
tions with regard to the various 
grades of work are indicated. While 
apparently more or less complicated, 
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this scheme is not difficult to com- 
prehend and apply. It is by far the 
best means so far discovered for fa- 
cilitating the interpretation of the 
rule. There is presented with it a 
discussion of the various factors af- 
fecting glare and an explanation of 
the derivation and use of the scheme. 

The method of rating lighting 
units as to their glare-producing 
properties is so novel and logical 
that it seems desirable to outline 
briefly here the scheme employed. 

Five principal causes of glare are 
taken into consideration: (1) 
Brightness of source; (2) total vol- 
ume of light; (3) location in field 
of view; (4) contrast with back- 
ground and (5) time of exposure. 
The first two factors concern the 
light source itself; the third factor 
concerns its location, while the 
fourth and fifth depend upon the 
conditions of its use. 

All commercial light sources, gas, 
arc, incandescent and mercury vapor 
lamps as well as_ natural light 
sources, are graded into ten classes 
which take into account both bright- 
ness and candlepower. Table II indi- 
cates the classification of tungsten 
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filament lamps with various accessor- 
ies. Grade I represents the mini- 
mum glare while Grade X represents 
the maximum. 

To take into consideration the 
third factor: namely, location of the 
light source in the field of view, the 
diagram in Fig. 1 and Table III are 
presented. Their use is quite ob- 
vious and needs no explanation. 

It is apparent that some classes of 
work are much more exacting than 
others as to the effect of glare. A 
given light source in a certain posi- 
tion may be satisfactory for one use 
and not for some other. Table IV 
shows these limitations, taking into 
consideration the factors previously 
discussed. 

The third rule covers exit and 
emergency lighting, and reads as 
follows: “The lighting to be pro- 
vided under Rule 1 in all stairways 
and exits of factories and in the 
passageways appurtenant thereto 
shall be supplied so as not to be sub- 
ject to failure because of the failure 
of the room or work space lighting 
from internal causes, and preferably 
from an independent connection ex- 
tending back to the main service en- 





Table I—Intensities of Illumination Specified by the 
Various Industrial Lighting Codes 
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trance for the building. In case of 
unusual danger which may exist on 
account of type of building, nature 
of the work, crowded conditions or 
lack of suitable exit space, an inde- 
pendent service shall be insured by 
connecting to a separate source of 
supply without or within the build- 
ing.” This rule is in general self- 
explanatory. It is obviously made 
flexible to conform to local facilities 
and requires only what is necessary 
to insure safety. 

That continuity of service be 
maintained is a lighting considera- 
tion. How this shall be accom- 
plished is an electrical problem, and 
in some states is already covered in 
wiring regulations. The lighting 
code naturally avoids going far into 
detail regarding it. The industrial 
lighting codes have now been in 
force from five to seven years and 
have in general become well stabil- 
ized. However, manufacturing meth- 
ods are developing, the lighting art 
is advancing, and experience is being 
accumulated as to the enforcement 
of the code. With all these changes 
it should be expected that changes in 
the codes would become desirable. — 

The industrial lighting codes have 
unquestionably accomplished. much 
good. It has been the experience of 
the state commissions that manufac- 
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turers generally desire to comply 
with the regulations, and that fail- 
ure has been more often due to lack 
of understanding than to intentional 
neglect. Large manufacturers usu- 
ally employ competent engineers and 
have means available for the study 
of their lighting problems. Such 
manufacturers, in order to secure 
manufacturing economiés, ordinar- 
ily provide better lighting than is 
legally required. The worst offend- 
ers are the smaller manufacturers, 
especially what is known as the 
“sweatshop” class. 

When a single individual has a 
wide variety of functions, he has lit- 
tle opportunity of spending much 
time informing himself on any one 
—and lighting seems to be commonly 
overlooked. This is the group for 
which the codes are really needed, 
and many of those in it have ex- 
pressed appreciation for economic 
gains called to their attention, in the 
endeavor to secure their compliance 
with the code. This leads to the con- 
clusion that ordinarily the enforce- 
ment of the code can best be accom- 
plished by educational rather than 
by arbitrary methods. Excellent re- 
sults have been obtained in several 
states where the educational method 
predominated. There are, of course, 
some instances of abuse. A few in- 
spectors apparently think they can 
make a better showing by criticising 
a few large manufacturers for tech- 
nicalities than by correcting serious 
conditions existing in a large num- 
ber of small shops. 


SCHOOL LIGHTING CODES WERE Mop- 
ELED AFTER INDUSTRIAL CODES 


The School Lighting Code is a 
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Fig. 1—Diagram illustrating typi- 
cat positions given in the chart of 
field of view. (See Table III.) 





later development than the indus- 
trial. In general it has followed sim- 
ilar lines and as far as practicable 
the provisions have been patterned 
after those of the industrial code. 

The school is more essentially a 
daylight plant, so that regulation of 
daylight necessarily takes a more 
predominant place. The control of 
daylight is more a matter of build- 
ing construction and it is no simple 
problem to make specifications ap- 
plicable alike to the large school in a 
crowded section of a city, to the 
country school house, and to all 
school buildings between these ex- 
tremes. 

In the city it is often impractica- 
ble to prevent the obscuration of 
daylight by tall buildings, which 
may be erected after the school is 
completed. The Illuminating Engi- 
neering Society’s code was issued in 
1918. In 1921 Wisconsin adopted a 
code based upon it. 

In New York State compliance 
with the I. E. S. code is required of 
all schools receiving state aid. With 
the later experience gained the I. E. 
S. Code is now being revised for sub- 
mission to a sectional committee of 












































Table [I—Classification of Tungsten Lamps with Globes and 
Reflectors from the Standpoint of Glare 
Watts. 
10 to 25 | 40060 | 75 to 100 /150t0 200} 300 reg 
oe —- ee. — — a 
ND ands swans sednesssecnssteoswe } 
Frosted iam s or frosted globes............ Il III VI Vil bi Soe ERS 
Sinch opal globes!....... ES ewe, I 1-II Se ARGS (25? Sal ee err tres. 
SDinrk Opel wees 2... . 025200 or 056 Bera See II-III II-V IV-VI | VII-VII1 
16-inch opal globes!...........---+-+-++++: RR! “Peta Shor ide Hi-V | IV-VI | V-VII 
Flat reflectors—filament visible........... ees | VII Vill IX Ix 
Dome refiectors—stee] or dense glass: 
Filament visible from working position . VI VII Vill IX IX x 
Filament not visible from working 
DUNN binwsscsnsacpcveesbeaesecshe I I lll III IV VI 
Bowl reflectors—steel or dense glass: 
Filament visible from working positicn . VI VII Vill Ix Ix x 
Filament not visible from working 
Nioxin cs nka tokens kabas aeKt II Il III IV VI Vil 
Dome reflectors—bowl-enameled lamps...!.........-]..--.--+-- IV wi, VI pe i | 
Somas-MCHOPNG MIS Dn. |. onc. wsns co cecal. conevcecclesssacciees III-IV IV-VI | IV-VII | VI-VIII 
Totally indirect lighting ®. ==... 2.2.2.2... fo cceccccefocescecves I-II I-II II III 
Semi-indirect Sout B 5..0d w ch sadSebe ce os 59 MOINS Senne end haan I-III II-Ill II-IV IlI-VI 
1 Where a range is given, the best grade, that is the lowest, applies to globes that are evenly luminous, 
and the poorest to globes which have a decidedly bright spot in the center. 























the American Engineering Stand- 
ards Committee under the joint 
sponsorship of the American Insti- 
tute of Architects and the Illuminat- 
ing Engineering Society. 

The school lighting code requires 
that when in use during daylight 
hours the rooms in which pupils 
study or do other work shall be pro- 
vided with natural light, and when 
daylight fails they shall be provided 
with artificial light. In either case 
the light shall conform to the de- 
tailed rules. All other rooms and 
spaces may have either natural or 
artificial light, provided the rules set 
forth below are observed. 

Rule 1 specifies the level of illumi- 
nation required, and recommends 
that certain higher values be pro- 
vided. 

Rule 2 calls for the avoidance of 
harmful glare, objectionable shad- 
ows and extreme contrasts, it being 
pointed out that exposed lamp fila- 
ments and mantles, as well as sky 


‘areas in the field of view, are pre- 


sumptive evidence of glare. It is re- 
quired that the seating arrange- 
ments be such as not to compel pu- 
pils to face windows. Reference is 
made to a classification of the causes 
of glare similar to that applied to 
the code of lighting for mills, fac- 
tories and other work places. 

Rule 3 treats of the distribution of 
light, which must be reasonably uni- 
form. For artificial lighting it is re- 
quired that the variation on desk 
tops and other work places shall not 
exceed four to one. 

Rule 4 specifies the color and finish 
of the interior, requiring walls with 
a reflection factor of 35 per cent to 
50 per cent and ceilings of such a 
character as to reflect at least 65 per 
cent of the light. 

Switching and controlling appara- 
tus, exit and emergency lighting are 
discussed in the next two rules, while 
Rule 7 makes necessary a systematic 
inspection and maintenance service. 

The concluding paragraph states 
that blackboards shall be illuminated 
and located with respect to light 
sources, so as to avoid glare; that 
they shall have dull rather than 
glossy surfaces and not be placed be- 
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tween windows which are only a few 
feet apart. 

Since the welfare of the coming 
generation is involved, it is to be 
hoped that a good code will be ac- 
tively applied. Pupils pursue a task 
only through the learning period, 
while a worker often continues for 
many years after skill is acquired. 
It follows that the pupil requires bet- 
ter light for a corresponding opera- 
tion. Unfortunately the practice, in 
the past at least, so far as artificial 
lighting is concerned, has been to 
provide the pupil with much poorer 
light. There has been a very con- 
siderable improvement in many 
places during the last two years, and 
the indications are that the impor- 
tance of school lighting is becoming 
more and more generally appreci- 
ated by school boards. Therefore, 
we can anticipate accelerated prog- 
ress in the future. 


TRENDS LIKELY To BE FOLLOWED IN 
FUTURE LEGISLATION 


The codes and regulations already 
adopted will undoubtedly be changed 
from time to time, to meet changing 
conditions and take advantage of de- 
velopments in the lighting art, but 
no radical] changes seem likely at the 
present time. 

Undoubtedly codes will be adopted 
to regulate the lighting in other 
fields: for example, lighting of audi- 
toriums and assembly rooms, traffic 
signal lighting, general exit light- 
ing, lighting of subways, tunnels, 
mines, and so forth. 

On the other hand, such.legislation 
usually proceeds where public neces- 
sity dictates. Regulations are not 
likely to be demanded wherever it is 
the general. practice of lighting to 
provide for safety. Educational 
work toward this promotion will un- 
questionably do much to minimize 
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Table I1I—Chart of the Field of View Illustrated in Fig. 1 
Horizontal distance of light source from observer, in feet. 
Height above ! 

floor, in feet. 60 

1 2 3 4 6 8 10 | 12} 16 | 20] 25 | 30 | 35 | 40] 50 jand 

up. 

6.5 or less........ 2A [3A A;AIA ATLA] AIA AIA A! B B Bi; B 
a LOSS. G E;}DiIC Cc Bi; B B B B B B BiB Bic 
ChB Bcc oseidce ee G G F E/;}D yp EC Cc © Cc Cc Cc Cc Cc Cc Cc 
S| eae: G41 OTrer Fs) Fo. Rte eC e ere Pre re: Le | D 
Lk | CE Rap Q@icG G G F F E E E ED.) Dr Dp tp rp t-dD 
Po. | ee G G G G G F F F E E}D;DiID{D{DID 
SETS Boece G G Q|G G F F F F F E E;|}D{|D{D{D 
Po ETS 5 Raeeenpene G G G G G Ga F F F F E E E E E| E 
rel, Ripa eee G1@rer ret 41 @GiGi@t FiPtrtiFri Bie s £.4.8 
2) eee G G G G G G G G G F F F F E;E|E 
SPCC Ohacacascses G G G G G G G G G F F F F E E E 
MOCO Mines cea u. G G G G Gi@G G G G G F F F F E|E 
37 1018..5.50..5-: GijG/i|GijG{j;G@G;/;GiGiG/iG/i]G/i{G;Gi]F]FIFIF 
TUN, See aaypes GiGijGiG;|j;G;/;GiG/i;G/i;G/GiG/si;G]G@/]@iairFr 
WtoWandup...j G;|/G|]G!]G@;);,G@;)}GQG;G;G);G@)}G;/;G;G]G@j;G@;aiea 










































































the extension of compulsory regula- 
tions. 

Owing to lack. of a general under- 
standing of the fundamental fea- 
tures of light, and the universal con- 
fidence that “seeing is believing,” 
the conclusions of laymen regarding 
light are often erroneous. It is prob- 
ably because of this that optical il- 
lusions are the most deceiving. All 
of which points to the necessity of 
skilled advice and caution in the en- 
actment of lighting legislation. 

On the other hand, people have 
learned to distrust legislation which 
is prescribed by representatives of 
an affected group, because of the lia- 
bility to prejudice in favor of the 
related business interests. Fortu- 
nately, in the recent proposals for 
lighting regulations it has been pos- 
sible to. diversify the interests in 
such a way that they counteract each 
other. The illuminating engineer- 
ing committees responsible for spe- 
cifications have been composed of 
light users as well as the various 
producing groups; the employee as 
well as the employer; the pedestrian 






































Table I1V—Limiting Grades of Light Source Permissible for 
Various Conditions and Operations 
Space or work to be lighted. 
: Storage spaces, Offices and 
Classification of position. Roadways | aisles,stair- | Ordinary | drafting work 
and yard ways, handling | manufacturing} and certain 
thoroughfares. | coarse mate- operations.’ | manufacturing 
rial operations.? 
‘miti . | Limiting grade. | Li ade. | Limiting grade. 
gis acl wid aastcndeanase a SMe Sn ee cee 
RP See) ARNIS Sesame ete: VII VI Vv IV 
' BEGP Ree aa it Speier ee VIII VII VI V 
reg Rate Dea iene Re ere.” IX VIII VII VI 
By od di cescudkes vb ldastevescecaaas 1X IX Vill VII 
| TRIMER PES BIOS AOC RR xX x IX VIII 
ESA RE ENS IRI CLIT x xX x x 
1 For the present the limits set in this table can not be rigidly applied to portable lamps used for tempo- 
t hi repairing automobiles, etc. 
ete Soordpesstnaaiare ih aaa hers aire ceated fecing in one direction for long periods of time. 

















as well as the automobile driver. 

As an example of the sort of legis- 
lation which results when the expert 
is not consulted, there may be men- 
tioned the locomotive headlight laws 
passed in a number of states ten or 
fifteen years ago. These regulations 
merely specified the amount of light 
to be used, without any mention of 
the other characteristics of the 
equipment. Incidentally, the amount 
specified was several times as much 
as is employed in the better practice 
of today, and therefore required an 
unnecessarily large expenditure on 
the part of the railroads. In fact, 
the laws as written did not definitely 
specify any useful effect. Fortu- 
nately, the railroads in certain west- 
ern states did interpret them so as 
to be useful on single-track lines, 
not equipped with block signals. 
Such a headlight was condemned by 
all leading experts as liable to intro- 
duce serious hazard when used on 
double- or four-track roads, and un- 
der certain conditions likely to pro- 
duce incorrect signal readings. A 
serious situation was developing be- 
tween the railroads and the state au- 
thorities when with its war emer- 
gency powers the Interstate Com- 
merce Commission secured jurisdic- 
tion and succeeded in securing the 
withdrawal of the practice urged by 
the states. While its specification 
was not accurately descriptive the 
adoption and acceptance of the in- 
candescent headlight in a standard- 
ized form solved the problem for the 
present. 

We are not free today from the 
danger of unwise regulations. In 
the writer’s opinion the best way to 
avoid them when threatened is to 
forestall them with regulations 
which are fair and definite. In case 
of doubt, (Continued on page 469) 
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EALIZATION that a 

large crane in a metal- 
working plant was occupied 
much of the time in carry- 
ing loads weighing only a 
few hundred pounds, a 
fraction of its rated capacity, resulted in a rearrange- 
ment of the field connections whereby the hoisting speed 
of the crane could be increased about 40 per cent. 

A protest made by the management of another plant 
over what was considered to be an excessive charge for 
power service resulted in an investigation which showed 
that a 50-hp. motor was carrying a load of less than 
20 hp., with a power factor of 23 per cent. 

Perhaps neither of these conditions could be dupli- 
cated in your plant, but do you know by actual test that 
all of the motors are properly loaded according to their 
rating? Is there a simple, effective routine for 
handling inspection and repair work; or are these 
activities buried in the red tape of a ponderous system 
of reports and useless routine? Do the requisitions and 
approvals for material which is to be purchased or 
withdrawn from the stockroom sometimes cost as much 
as the material itself? 

A steam hammer can be used to drive tacks without 
any difficulty, but you would never use it for that pur- 
pose. With this illustration in mind it might be a good 
idea to check up some of your equipment and main- 
tenance methods; perhaps they should be replaced. 


Using a 
Steam Hammer 
to Drive a Tack 
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66 HEN a man is in- 

jured I am not 
particularly interested in 
what he was doing at the 
time, but I do make every 
effort to find out why he 


The Foreman’s 
Part in 


Safety Work 





was hurt. That is, I want to know whether he was care- 
less, or had not been properly instructed in his work, 
or did not have the proper tools, and so on.” 

In these words the safety director of a large organi- 
zation, which comprises a number of separate plants, 
summed up his method of attacking the problem of acci- 
dent prevention. 
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Continuing he said: “At first we used ‘scare head’ 
posters showing accidents and some of their results, 
but we finally decided that these posters did not accom- 
plish as much as we hoped they would. No one gets 
hurt purposely; so why not find out the real cause of 
accidents and apply the proper remedy? Many acci- 
dents are caused by ignorance on the part of the work- 
man as to the proper way of doing a job, and of the 
precautions which should be taken. That puts it up to 
the foreman to see that his men are given the proper 
instructions for doing the work and for protecting 
themselves from injury. It’s the foreman’s job to know 
these things; that is one reason why he is foreman. 
Since we began to hold the foremen responsible for the 
safety of their men, the number of accidents due to 
ignorance and other preventable causes has been very 
materially decreased.” 

For the sake of more effective administration, safety 
work is handled through a central organization from 
which each of the various plants of the company pur- 
chases accident insurance at a rate which is about 67 
per cent of that charged by the standard insurance 
companies. Common-sense methods, an example of 
which was given above, have been so successfully ap- 
plied that during the past ten years the losses have 
averaged about 29 per cent, so that there has been 
accumulated in the insurance fund a reserve of over 
$700,000. This means, of course, that serious and fatal 
accidents have been reduced to a very low figure. This 
also indicates the key position which the foreman holds 
in almost every works. 
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VISITOR in the plant 
of one of the largest 
motor and electrical equip- 
ment repair shops in this 
country saw_a good-looking 
motor lying on the junk 
pile. In reply to the question as to why this motor had 
been junked the superintendent replied: “It isn’t worth 
repairing. We could not sell that motor for enough to 
pay for the labor and material required to put it in 
first-class condition; therefore we will save money by 
junking it.” 

This superintendent is a good business man as well 
as an expert in the rebuilding of electrical equipment, 
and his answer to what appeared to be a sensible ques- 
tion should be of interest to everyone who has anything 
to do with repair work. It is safe to say that in nine 
out of ten industrial plant repair shops this motor would 
have been-reconditioned without any question as to its 
real value after the work was done. Doubtless there 
would be careful consideration of the type of winding 
and insulation to be employed, good bearing metal would 
be used for the bearings, and other questions relating to 
the technical side of the work would be raised and de- 
cided with painstaking care. But the simplest question 
of all: “Is it worth doing?” probably would not be 
thought of. 

The reason for this is largely due to the fact that 
in many repair shops the technical side of the work 
completely overshadows the economic side. The cost of 
rewinding a motor, say, may not be accurately known 
or, if careful cost records are kept, the information 
which they contain may be buried somewhere in the 
cost department where it is not always easily available. 





Don’t Forget the 
Business Side of 
Repair Work 
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“Is it worth repairing?” is a question that should be 
asked about every piece of equipment, particularly in 
the case of old or obsolete types, which comes in for 
repairs. Accurate repair cost data, together with a 
knowledge of the price of new equipment, will make it 
easy to give a business-like answer to this question. 








N A PAPER presented 
How We Get by J. W. Howell and 
More Light for the Henry Schroeder at the re- 
Same Money cent annual convention of 

: the American Institute of 
Electrical Engineers some 
interesting information was presented on improvements 
in incandescent lamps. The authors point out that if 
the present 40-watt, tungsten filament lamp were made 
for the same mean efficiency as Edison’s bamboo carbon 
lamp of 1880, the tungsten filament lamp would have a 
life of more than 150,000 years. And this does not take 
into consideration the enormous improvement in larger 
sizes of tungsten filament lamps due to Dr. Langmuir’s 
invention of the gas-filled lamp. The 40-watt lamp is 
now over eight times as good as it was when first intro- 
duced sixteen years ago. 

Improvements in lamps may be utilized either to get 
more light for the same money or to get the same 
amount for less money. Users have chosen to get more 
light and each advance in lamp quality has resulted in 
increased intensity of lighting everywhere. It is esti- 
mated that over half a billion dollars were paid in 1922 
for electrical energy used in the United States for light- 
ing. If the present day intensity of lighting were pro- 
duced by using the bamboo carbon lamp of 1880, the 
cost of lighting in 1922 would have been increased three 
and one-half billion dollars. This would have required 
about fifty billion additional tons of coal, about ten per 
cent of the total coal production in the United States, 
to generate energy for the amount of light actually used. 

This information on improvements made in lamps 
during the forty-three years since 1880, when ex- 
pressed in dollars-and-cents savings to users of light, 
shows the economic benefit of the engineering work 
. that has made these results possible. 
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HEAP LABOR has 





Machines been one of the rea- 
That Supplant sons attributed to the slow- 
Cheap Labor ness of industrial works in 


the introduction of mate- 
rial-handling equipment. 
Now that labor costs are so high, many people are 
advocating the removal of restrictions on immigration 
so that the supply of labor may be increased. This 
argument hardly stands up with the facts as recently 
reported from Europe and Asia, where a big surplus of 
cheap labor is always available. 

For example, one manufacturer of electric indus- 
trial trucks reports that European industrial plants are 
installing electric truck equipment rapidly and one 
large concern now has over forty in operation. Also, 
in the January issue of INDUSTRIAL ENGINEER, an illus- 
tration showed an installation of portable belt conveyors 
handling coal at a Japanese power plant. It surely is 
not because of the inability to get cheap labor that this 
equipment is installed, since it costs probably at least 
50 per cent more there than in the United States. 
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ORKERS operating 
Investigation under piece-rate or 
VS. bonus wage payment plans 
A Guess may be counted upon, and 
rightly, to complain when 
anything interferes with 
their earning capacity. In making these complaints 
they do not always know what is wrong, except that 
they fall short in their earnings. The tendency, often, 
is to attribute the trouble to improper time studies and 
rate settings. In many instances such conditions often 
evolve into the game known as “passing the buck” which 
finally ends up in accusations of “incompetence” or “‘lay- 
ing down on the job.” 

At the Automatic Electric Company’s plant (see 
the article beginning on page 432 of this issue), when 
a group of workers in one of the departments com- 
plained of their inability to make bonus- earnings, in- 
stead of “passing the buck,” an investigation was made 
further than into the correctness of rate setting. The 
trouble was found to be mechanical and was overcome. 

Similar conditions exist in many plants although 
in a large percentage the blame is passed around until 
the side least able to defend itself, whether right or 
wrong or entirely innocent, gives in and accepts the 
responsibility. Altogether too often entirely innocent 
parties are discharged because of an arbitrary decision, 
instead of basing a conclusion on a thorough investiga- 
tion of the underlying facts. If treated rightly, men 
seldom “lay down on the job.” It pays well, as it did 
in this case, to investigate before condemning. anyone. 














eee 
LECTRICAL appara- 
What Causes tus and particularly 


electric motors are fre- 
quently charged with many 
troubles that originate 
somewhere else. If motors 
could talk they would have a lot to say about the abuse 
they have to stand on account of the mistakes of those 
who installed them and operate them. Much of this 
abuse could be eliminated and avoided by inspecting and 
checking the operation of the mechanisms they drive. 

As a matter of fact motors do talk when periodic load 
tests are made with graphic recording instruments. 
Some of the things they have to say were shown on page 
375 of the August issue in three cases where troubles 
that showed up in the motor were traced in one case to’ 
a bad gear, in another to a faulty brake on a hoist and 
in another to a faulty pump. 

An electric motor as now designed and constructed, 
is about as sturdy a piece of mechanism as has yet been 
devised. When properly installed and given periodic 
inspection, cleaning and lubrication, it will do its work 
with very little maintenance expense. But when things 
mechanical go wrong in a machine it drives, it is quicker 
to show distress signals than most other devices. When 
these distress signals are attended to like a fire serious 
troubles are prevented. If they are ignored and the 
causes not traced to their sources and remedied there, 
there is charged to the motor a lot of maintenance ex- 
pense and trouble that rightfully belong somewhere else. 

We are attempting to compile data and information 
that will show how mechanical troubles that show up as 
motor troubles have been located and corrected. Letters 
from readers giving their experiences and the results 
of their studies in this connection will be welcome. 


Motor Troubles 
in Your Plant? 
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HESE. two important conventions 

will be of interest to industrial 
men. Those who can arrange their 
work so as to be in Buffalo during all 
or at least a part of the two weeks, 
will find, in addition to the worth- 
while papers and talks by experi- 
enced industrial men, an exhibition 
of new equipment and methods which 
will help them to keep up with the 
latest advancement and improvement 
in their fields. 

At Buffalo, Sept. 24 to 28 the As- 
sociation of Iron and Steel Electrical 
Engineers has arranged for an elab- 
orate exposition. Through the co- 
operation of the leading manufac- 
turers of equipment over 50,000 sq. 
ft. of floor space will be devoted to 
exhibitions of equipment and dem- 
onstrations of methods. The most 
prominent of these will be a com- 
plete electric foundry in operation, 
demonstrating every step in electric 
foundry practice including standard 
laboratory practice, with the most 
modern apparatus, until the~ metal 
finally becomes a finished product. 
In all, over $200,000 worth of foun- 
dry equipment will be on display. 
Some of the practical papers and dis- 
cussions to be given are listed on 
this page. Further information 
may be obtained from John F. Kelly, 
secretary, at the address on the 
above letterhead. 


During the week following, Oct. 1 
to 5, at the Statler Hotel, Buffalo, 
will be held the Twelfth Annual Safety 
Congress of the National Safety 
Council. At this time 60 sessions of 
special and general interest to indus- 
trial men will be held. The nature of 
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Association of Iron & Steel 
Electrical Engineers 


A Few of the Papers to Be Presented 
Electric Transportation in Steel Mills 


—F. O. Schnure, Electrical Superin- 
tendent, Bethlehem Steel Co., Spar- 
rows Point, Md. 

Slip Regulators—D. M. Petty, Elec- 
trical Engineer, Bethlehem Steel 
Co., Bethlehem, Pa. 

Systemizing the Work of the Elec- 
trieal Engineering Division—P. T. 
Vanderwaart, Electrical Engineer, 
New Jersey Zinc Co., Palmerton, Pa. 

Electrically Operated Centrifugal 
Pumps—B. A. Cornwell, Electrical 
Engineer, Carnegie Steel Co, 
Youngstown, Chio. 

Electric Furnaces—E. T. Moore, Elec- 
trical Engineer, Halcomb Steel Co., 
Syracuse, N. Y. 

Electrification of the Iron and Steel 
Foundry—L. W. Egan, Consulting 
Engineer, Cleveland, Ohio. 

Standardization—F. W. Cramer, Engi- 
neer of Tests, Bethlehem Steel Co., 
Johnstown, Pa. 


National Safety Council 


One Afternoon’s Session 


The Essentials of Safeguarding—Dr. 
A. D. Risteen, Director of Technical 
Research, The Travelers Insurance 
Co., Hartford, Conn. (Illustrated 
with stereopticon slides.) 

Compiling and Using Accident Rec- 
ords—R. G. Adair, Safety Supervi- 
sor, The American Rolling Mill Co., 
Middletown, Ohio. (Including exhi- 
bition of charts.) 

The Bulletin Board—An Indispensable 
Safety Advertiser—R. T. Solensten, 
Bulletin Editor National Safety 
Council, Chicago. (Demonstration 
with slides.) 

Putting Pep Into a Safety Campaign 
—Al Kroes, Safety Engineer, E’m- 
ployers Mutual Liability Insurance 

_Co., Wausau, Wis. 

Prone Pressure Demonstration—S. H. 
Reid, Bureau of Safety, Chicago. 







the subjects to be discussed is shown 
by the accompanying program of one 
afternoon’s session. 


An interesting feature of the meet- 
ings of the National Safety Council 
is that the members who come from 
various industries are divided into 
groups of men from the same indus- 
try. The papers and discussions in 
each group bear directly upon the 
conditions and problems and their 
solution in that particular industry. 
Several general sessions cover sub- 
jects of interest to practically all 
members and guests, and in addition 
special sectional meetings devoted to 
the problems of specific groups cover 
the activities for the following: Au- 
tomotive, cement, chemical, construc- 
tion, education, electric railway, 
employees benefit associations, engi- 
neering, health service, ice and re- 
frigeration, marine, metals, mining, 
packers and tanners, paper and pulp, 
petroleum, plant publications, public 
safety section, public utilities, rub- 
ber, steam railroads, taxicab and de- 
livery, textile, and woodworking; in 
all, twenty-four of the leading indus-° 
tries and their activities. 


A special exhibit of safety appa- 
ratus is also a feature. Other ex- 
hibits show methods and means used 
in safety campaigns, as for example, 
a collection of one hundred new 
safety slides for lecture purposes, 
and a new film entitled “The 
Dragon” recently prepared by the 
National Safety Council. Additional 
information and a complete program 
may be obtained from the National 
Safety Council, 168 North Michigan 
Avenue, Chicago, II. 
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Who Can Answer 
These? 


How to Figure Power Reactance—Will 
some reader tell me how many turns 
of wire to wind on an iron core to 
give a reactance of about 440 ohms? 
How large should the core be and 
how should it be constructed? What 
formula can be used in this case? 
Ada, Okla. F..G. 


* * * * 


Trouble with Control Equipment of 
Slip-Ring Motor—lI wish some of the 
readers of INDUSTRIAL ENGINEER would 
answer the following questions: (1) 
I have to take care of two 20-hp. slip- 
ring motors which are controlled by 
rheostats and magnetic switches. I 
am now having trouble due to burn- 
ing of contacts on the rheostats. 
About half of the segment contacts, 
counting from the starting position, 
are affected. The brushes seem to 
make good contact on the rheostats. 
This equipment is in use in a stone 
quarry. Could excessive dust be the 
cause of this trouble? (2) What is 
the best equipment to use for testing 
motors up to 30 hp. for grounds, 
shorts and so on? (38) I have a 
5-amp., 3-cell, vibrator-type battery 
charger, operating at 110 volts, 60 
cycles, which is very noisy. Can this 
type of charger be silenced to any 
extent? 
Intercourse, Pa. M. A. D. 

* * * * 


Trouble with Lighting Circuits—I wish 
some reader of INDUSTRIAL ENGINEER 
would answer the following question: 
Recently we were called to look for a 
ground in one circuit supplying 200- 
watt lamps. After searching for six 
hours without finding the trouble, we 
came upon some outside lamp brack- 
ets that were filled with water. There 
are 1,200 watts on this circuit which 
is fused for 15 amp., but before we 
took the water out of the brackets 
the circuit was fused for 30 amp. and 
when the fuses blew they would al- 
most strip the fuse holders, so that 
we could not use the same blocks 
afterwards. Is it possible that the 
water had anything to do with this 
trouble, as we have experienced no 
difficulty since the water was drained 
out of the brackets? 


I am very thankful to Mr. Todd for | 


the answer which he gave in response 
to a question regarding a motor which 
was installed in a school-house and 





deem 


Questions Asked “ 
and Answered 


by Readers 


Here is a place where you can get some inside infor- 
mation when you get stuck. The only restriction is that 
you do a good turn to the other fellow when he asks a 
question that you can 
answer from vour ex- 









he, ERB 


Since we fol- 
lowed out his instructions this motor 
has operated very satisfactorily. 
Saranac Lake, N. Y. 5 aye aie 28 


* * * * 


was giving trouble. 


Controlling Group of Polyphase Motors 
with One Compensator.—I should 
like to know if any reader of In- 
DUSTRIAL ENGINEER has had _  ex- 
perience with starting and stopping a 
group of polyphase motors, using 
only one compensator. This method 
is given in various: textbooks, but 
details and specifications are lacking. 
We have a group of 440-volt, three- 
phase, 25-cycle motors ranging from 
40 to 75 hp. which are started under 
no-load conditions, and very infre- 
quently. If one common compensator 
is employed in conjunction with in- 
dividual, double-throw, _ enclosed 
safety switches, can the latter be 
equipped with quick make-and-break 
and made fool proof by having to be 
thrown first in the starting position? 
How can no-voltage and overload pro- 
tection be obtained? 

St. Louis, Mo. M. K. 


* * * * 


Explosion of Totally-Inclosed Motor— 
I should like to know if any readers 
have had accidents similar to the fol- 
lowing: The stator of a totally-in- 
closed, split-phase, %-hp. motor 
was rewound and after assembly was 
given an hour’s running test. It was 
then shut down to see how the start- 
ing torque compared with a motor of 
a different manufacture. After a few 
trials the motor was allowed to come 
up to speed, but as soon as the click 
of the starting winding cut-out was 
heard, it exploded violently, and was 
broken into a number of pieces. 

In this shop black asphaltum paint 
was used on all windings. At times 
this paint got thick and was thinned 
down with benzine. This motor was 
assembled right after it had been 
painted, and inasmuch as it was a 
totally-inclosed motor, heat gener- 
ated by the winding evaporated the 
benzine. The starting torque trials 
made matters worse. Then the motor 
shaft was released to allow it to come 
up to speed and as soon as the cen- 
trifugal, starting-winding switch op- 
erated, a spark was formed on the 
breaking of the circuit. This spark 
exploded the gas, wrecking the motor. 
I have been in this game for twelve 
years and this is the queerest experi- 
ence I ever had. 

Denver, Colo. A. J. M. 


GQrovitieal GA 


seal LE 


Answers Received 
To Questions Asked 


I have read in the July issue of 
INDUSTRIAL ENGINEER the answers 
given to a question asked by J. H. M. 
in the January issue, in regard to 
a motor which reverses its direction 
of rotation. 

All of the answers I have read 
state that the series field is opposing 
the shunt field, which is satisfactory 
as a reason for the reversal of the 
motor when the load is applied, but 
it does not explain why the motor 
runs in the opposite direction when 
it is started up a second time. I 
think there is something else which 
J. H. M. either failed to observe or 
neglected to mention, such as either 
a partial short in the shunt field or 
the brushes out of position. 

If the shunt field is normal the 
motor can start only in one direction, 
unless the brushes are 90 deg. elec- 
trically out of position, but in that 
case it would spark at the brushes. 

I advise J. H. M. to check up his 
observations and make sure the mo- 
tor does as he says: that is, start 
sometimes one way, then if stopped, 
sometimes start the other way. This 
is impossible unless the machine is 
heavily loaded with the series field 
reversed in relation to the shunt field. 

There is still something unex- 
plained in regard to this change of 
rotation when the motor is stopped 
and started. Give us more data. 


Boston, Mass. EX/DWARD A. GIBBS. 


ee. Fe aE 


Connecting Lights and Small Motors to 
the Same Panel Board—I would like 
to get an expression from readers of 
INDUSTRIAL ENGINEER as to their ex- 
perience in connecting lights and 
fractional-horsepower motors to the 
same panel béard. In our plant the 
incoming feeder is three-wire, three- 
phase, 110 volts a. c. We have five 
lighting circuits of approximately 
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600 watts and we have six motor cir- 
cuits with a motor connected to each 
operating a ventilating fan. The 
motors are single-phase with the fol- 
lowing ratings: two %-hp., three 

%4-hp. and one 1/16-hp. 

I would like to see a diagram of a 
panel board arranged with a double 
bus to connect lights and motors 
separately, or any other arrangement 
which may be considered satisfac- 
tory. Please also indicate the way 
these circuits should be fused and the 
arrangement of switches for indi- 
vidual control. 
Seymour, Conn. W.N. 
With reference to the question by 

W. N. in the July issue, if I were do- 
ing this job I would buy a standard 
30-amp., 125-volt twelve -circuit, 
three-wire lighting panel and, after 
removing the panel from the cabinet, 
I would change the connections of 
four of the branch circuits so that 
these would be connected across the 
two outside busbars, thus making a 
three-phase distribution panel hav- 
ing four circuits across each phase. 

After replacing the panel and 
mounting the cabinet in the perma- 
nent location, bringing the incoming 
line to the busbars through a 30- 
amp., three-pole, safety-type, fused 
knife switch and 25-amp. fuses, I 
would then connect the motor and 
lighting circuits to the branch 
switches, arranging them so as to 
have the total load balanced across 
the three phases as nearly as prac- 
ticable. 

I would use 10-amp. fuses for the 
lighting circuits and for the %4-hp. 
motor circuits, 6-amp. fuses for the 
l4-hp. motor circuits and 3-amp. 
fuses for the 1/16-hp. motor circuit. 
The unused circuit would be avail- 
able in case another motor or light- 
ing circuit were needed later. 

LEONARD T. JOHNSON. 


Electrical Engineer, 
W. J. Rainey, Inc., 
Uniontown, Pa. 

* %* + 


In the July issue, W. N. asks 
whether or not lights and small 
motors should be connected to the 
same panel board and gives the 
amount of load on each of the cir- 
cuits in the plant in question. 

In his case I believe there is no 
question that both types of circuits 
could be fed from the same set of 
busbars, because the motors in use 
are so small that the starting and 
stopping of even the largest of them 
should not have any noticeable effect 
on the voltage, and thus cause flick- 
ering of the lamps. Moreover, he 
states that the motors are used to 
drive ventilating fans, so that they 
should not take excessive starting 
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current, as the load on the fan will 
be nothing at the moment of starting 
and will increase as the fan comes up 
to speed. This is quite different 
from cases where the motor has to 
start with full load. 

The rated output of all of the 
motors together is less than 800 
watts while the lighting load totals 
3,000 watts. Therefore, the motor 
load will require only a small pro- 
portion of the total amount of cur- 
rent even if the power factor of the 
motors is not very good and they are 
not very efficient. 

Westfield, N. J. G. H. McKELWAY 

* *% * * 


Preventing Corrosion of Copper—Will 
someone please tell me how I can 
prevent the corrosion of copper parts 
of equipment that is located in a 
chemical plant. I have tried every- 
thing I can think of, but without 


success. 
Charleston, W. Va. E. B. G. 


If E. B. G., whose question on how 
to prevent the corrosion of copper 
appeared in the July issue, will thor- 
oughly clean his copper and coat it 
with clean vaseline, repeating the 
operation about once a month, he 
should overcome his trouble, unless 
the copper gets very hot. In that 
case he must apply the vaseline more 
often. This is the method used here 
under the very worst possible condi- 
tions and much of the copper has 
been in service for close onto ten 
years. VICTOR ORTH. 

Gardenville, N. Y. 

* * % * 

In reply to the question by E. B. G. 
in the July issue, I would advise the 
following: Use ordinary vaseline, 
smearing it all over the parts to be 
protected. A thin film is sufficient, 
although a thick one will do no harm 
if the temperature of the parts or of 
the surrounding atmosphere is not 
high enough to cause the vaseline to 
run off in the form of oil. 

Another method is to tin the parts. 
This is done in the same manner as 
tinning a soldering iron or by dip- 
ping the parts into molten solder. 

These two methods are absolutely 
reliable, as I have used them suc- 
cessfully under the worst conditions. 
This same treatment can also be ap- 
plied to brass or iron parts as well 


as to copper parts. Wm. H. LEwIS. 
Jersey City, N. J. 
* * *% * 


The following will answer the 
question by E. B. G., in the July 
issue of INDUSTRIAL ENGINEER, on 
how to prevent corrosion of copper: 
First thoroughly clean the copper 
parts with fine sandpaper, remove the 
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dust by wiping and wash with any 
mild alkaline solution that will neu- 
tralize whatever acid may remain. 
It is essential that the last operation 
be performed for ali acid must be 
removed; otherwise the desired end 
will be defeated. Heat the parts to be 
protected to about 120 deg. F. and 
apply any high-grade, clear air-dry- 
ing, armature varnish. This will suc- 
cessfully protect the copper parts. 

It is essential, in selecting the var- 
nish, to know that it is chemically 
neutral and that it has the proper 
characteristics as regards elasticity 
to avoid cracks due to the expansion 
and contraction of the copper. 


Chief Electrician, D. L. WAYNE. 


Prairie View State Normal College, 
Prairie View, Tex. 


%* % * * 

Referring to a question by E. B. G. 
in the July issue on preventing 
corrosion of copper, I have found the 
use of transparent Bakelite lacquer 
excellent for this purpose. This ma- 
terial can be applied by brushing, 
dipping or spraying and only a thin 
coat is required to afford good pro- 
tection. 

When possible the coated object 
should be placed directly in a baking 
oven at a temperature of about 300 
deg. F. until the coat is hard enough 
to resist fingernail scratches. This 
ordinarily requires but a few min- 
utes. In this condition the coating 
will withstand steam, boiling water 
and almost all chemicals; for in- 
stance, hydrochloric acid, chlorine, 
cold sulphuric acid and even boiling 
dilute sulphuric acid will not attack 
it. It will not withstand boiling con- 
centrated sulphuric acid, nitric acid, 
caustic soda or caustic potash. How- 
ever, as these latter chemicals are 
hardly likely to be brought into. suffi- 
ciently close contact with the coating 
to affect it, this lacquer may be used 
under the most severe, chemical- 
plant conditions. 

Where hardness of the coating is 
not required the lacquer can be dried 
at atmospheric temperature. While 
not so resistant to chemicals in this 
condition, it will be much more re- 
sistant to humidity than are ordinary 
gum lacquers. 

The surface to be coated should be 
entirely free from grease or oil as 
their presence will prevent the lac- 
quer from adhering properly. It is 
to be noted that this lacquer should 
be thinned only with a special Bake- 


‘lite lacquer thinner which is fur- 


nished by the manufacturer. 
When used on parts where elec- 
trical contact is desired, such as on 
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switch blades and clips, the film 
would, of course, have to be removed 
from the contact areas by scraping 
with a knife or rubbing with sand- 
paper. The only other way I know 
of preventing corrosion on exposed 
parts is to keep them covered at all 
times with a thin coat of vaseline. 


Comerio Falls. FREDERICK KRuG. 
Bayamon, Porto Rico. 


= &¢ &.# 


Rewinding Motor with Basket-Shape 
Coils—I shall appreciate it if some 
reader will give me some informa- 
tion about changing a motor wind- 
ing. This is a Westinghouse motor, 
type CCL, 10 hp., 1420 r.p.m., 220 
volts, 25 cycles, 3-phase, style No. 
137022 A, serial No. 1585893. This 
motor was rewound with the so- 
called concentric winding and has 
eighteen coils of thirty turns of No. 
18 wire, two wires in parallel, con- 
nected two circuit star. It is very 
difficult to rewind these motors with 
a concentric winding wherein the 
coils are wound full pitch. What 
changes would be necessary to wind 
this motor with basket-shape coils, 
reducing the coil throw and chang- 
ing the connections? 

Joplin, Mo. R. A. F. 


In reply to the question by R. A. F. 
in the July issue relative to a basket 
winding for a CCL Westinghouse 
three-phase motor, I have success- 
fully rewound several of these mo- 
tors, using the same size wire but 
reducing the number of turns to one- 
half the former value and using twice 
the number of coils. The remaining 
data will be the same as it was be- 
fore. — 

In your case, wind thirty-six coils 
with fifteen turns of No. 13 wire, 
two wires in parallel. You will have 
six coils to connect in series for each 
pole. The pitch and connection will 
be the same as in a concentrated 


winding. B. DowIck. 
Jersey City, N. J. 


BF. Re 


Reversal of Rotation of Watt-hour 
Meter—There are two questions I 
should like to ask the readers of 
INDUSTRIAL ENGINEER, 


(1) We have an Ingersoll-Rand 
compressor, driven by a Westing- 
house synchronous motor. When this 
motor is started by an auto-starter 
the watt-hour meter will run in a 
forward direction, but as soon as the 
switch is thrown into the running 
position, the meter reverses its direc- 
tion of rotation. By adjusting the 
field excitation up to 20 amp. the 
meter will run forward or in the 
proper, direction, but as we have to 
run this motor with a field excitation 
of 35 amp. the meter will again re- 
verse and run backward as soon as 
this current value is reached. This 
is a polyphase, watt-hour meter and 
the power factor never goes below 70 
per cent. What causes this reversal? 

(2) We are about to install four 


“300-hp., “2;200-volt, 3-phase, 60-cycle 
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motors rated at 69 amp. per motor, 
or a total of 276 amp. What size 
polyphase watt-hour meter should be 
purchased in order to take care of 
the four motors? 

Iron River, Mich. A. J. E. 

A question asked by A. J. E. in the 
June issue regarding the cause of 
the reversal of rotation of a watt- 
hour meter was answered completely 
in the August issue, but I would like 
to give A. J. E. a satisfactory method 
of testing the correctness of the 
meter connections as a further aid 
in solving his problem. 

The illustration shows the conven- 
tional diagram of connections for a 
polyphase meter or two single-phase 
meters, as the polyphase meters in 
general use consist of two single- 
phase elements mounted on one shaft. 
Leads J and E are sometimes com- 
bined so that the total number of 
leads to a meter may be only five, al- 


though six leads are quite commonly 


used. 






Cc 






Llement / 


Llement 





One Polyphase 
or 

Two Single Phase 

Watthour /tefers 


Connections for a polyphase meter 
or two single-phase meters. 





When testing, first make sure that 
element 1 is connected so that it re- 
ceives its current from line Cand 
voltage from lines B-C; also that ele- 
ment 2 receives its current from line 
A and voltage from lines A-B. Next, 
temporarily connect voltage trans- 
former terminal 2 to main lead C and 
note the direction of rotation of the 
meter disk. The rotation may be 
in the same direction as with the 
normal connections or it may be 
in the reverse direction. If the 
meter is of the polyphase type it will 
be necessary to disconnect the volt- 
age connection, 8 from element 2. 

Then make a similar test on ele- 
ment 1 by temporarily connecting 
terminal 3 to main lead A. If there 
is no reversal in rotation of either 
element with these temporary con- 
nections, the power factor is either 
100 per cent, or is between 50 per 
cent and 100 per cent, and-both ele- 
ments may be connected so that the 
disks will-revolve in the same direc- 
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tion. If there is a reversal of either 
element, the power factor is less than 
50 per cent and the elements should 
be so connected that the fast disk 


. will rotate forward and the slow disk 


in the reverse direction. If the 
power. factor is exactly 50 per cent 
one of the elements will stand still, 
that is, it will not rotate at all with 
one of these connections. It is very 
difficult in this case to decidé how the 
meter should be connected, particu- 
larly if the load varies so as to 
change the power factor slightly 
above or below 50 per cent.. The 
only safe procedure to follow would 
be to have the load held constant un- 
til the test has been performed. The 
writer has found at least one case 
where the power factor varied from 

42 per cent to 58 per cent and the 

slow element would’ revolve only a 

portion of a revolution in either di- 

rection. It is usually possible, how- 

ever, to find a steady load condition 
which will make the test positive in 
its results. 

C. OTTO VON DANNENBERG. 

New York, N. Y. 

* * * * 

Killing Coils in Stator Winding—I do 
not quite understand Mr. Roe’s main 
table, on page 138 of the March is- 
sue, for grouping the coils in a wind- 
ing, and should like to have Mr. Roe 
or some reader answer the following 
questions: Why does the table show 
two-parallel, three-parallel, six-paral- 
lel, and so on, if there is the same 
number of groups in three-phase and 
in two-phase, and regardless of 
whether the connection is series or 
two, four, or eight circuit? Also, 
what does he mean by killing a coil? 
If he means to leave one coil open 
so that it is not effective, why? How 
should I connect a three-phase, four- 
pole motor having sixty-two coils? 
Oakland, Calif. D. M. 
In reply to D. M.’s_ question: 

When an induction motor stator is 
connected there should be an equal 
number of coils per phase. Also, if 
motor winding is connected two-, 
three-, four-circuit, and so on, there 
should be an equal number of coils 
in each circuit and in ‘each phase. 
When a number of coils is being used 
that is not divisible, without a re- 
mainder, by the number of phases 
times the number of circuits, enough 
coils will have to be cut out to make 
the answer a whole number. These 
coils are out of active use and should 
be cut open. 

Regarding the method of grouping 
the sixty-two coils for three-phase, 
four-poles, two coils will have to be 
killed, one in phase 1 and the other 
in phase 2, as explained above. 

Detroit; “Mich. A. C. RoE. 
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For this section ideas and practical methods devised to 
meet particular operating conditions are invited from 
The items may refer to inspection, overhauling, 
testing or special installations. 



































How a Driveshaft Was Repaired 
in an Emergency 


VERY speedy repair was made 
not long ago to a driving 
shaft in a St. Louis mill. This was 
a 2:%-in. shaft which conveys power 
to a mill for grinding paint pigments 
and is driven, through meshed 
gears, by an electric motor. One 
day the mill became clogged, causing 
the driving shaft to break in two. 
As the mill could not be spared from 
service, pending the installation of a 
new shaft, the engineer decided to 
patch up the broken one. 

The broken ends were blocked up 
until the shaft was in perfect align- 
ment. A keyseat 4% in. wide and 4 
in. long was then laid off on the 
shaft so that the middle of the 
length of the seat coincided with the 
fracture. Thus the keyseat would 
extend a distance of 2 in. along each 
broken end. The keyseat was chipped 
to depth of 3% in. and a steel feather 
key was made and driven in, as in- 
dicated in the illustration.. The pro- 
jecting portion of the feather was 
filed down to the contour of the 
shaft. 


bey slot Ig! deep 




















aioe 
The broken ends of the shaft were 
joined by a feather key and then 
securely held together with clamps. 


While this work was going on, a 
pair of clamps, of the form and di- 
mensions shown were being made in 
a neighboring blacksmith shop. The 
broken ends of the shaft were then 
bound together with the clamps, 
making a continuous shaft which 


- was sufficiently strong for the work. 


About two hours time was consumed 
in making the repair. 
St. Louis, Mo. A. J. DIXON. 
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Upright Conduits Used as Frame 
for Supporting Switches 

N THE accompanying illustration 
is shown how some upright con- 
duits in a southern cotton textile 
mill were used as the frame for car- 
rying oil-switch and meter panels. 
This picture shows part of an auxil- 
iary switchboard in the basement of 
the plant, underneath the main 
switchboard. Most of the pipes on 
which the oil switches and the meter 
panels are mounted are really con- 


Wi 





These switch panels are supported 
on conduits which run to the floor 
above. 


duits carrying conductors to the 
main switchboard which is on the 
floor above. The use of these con- 
duits in this way saves the trouble 
and the expense of putting up a sep- 
arate frame for carrying this equip- 
ment. R. S. HUNTINGTON. 


Greenville, S. C. 
—_—_—<>__—_ 


Simple Method of Making Anchor 
Bolts Adjustable 


NCHOR bolts set in concrete 
foundations often do not match 

up with the holes in the bases of the 
equipment which they are intended 
to hold in place. To overcome this 
difficulty a New York electrical con- 
struction company sets a pipe in the 
concrete around each bolt, as shown 
in the illustration. This allows the 
bolt to be bent in any desired direc- 





Top Plan 
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Af Tron pipe-. 








foundation 














A piece of pipe is set in the con- 
crete around each bolt so that the 
latter can be bent.as may be neces- 
sary. 
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tion. This particular construction 
shown here was used in mounting 
reactance coils. It may be applied, 
however, to mounting any other 
equipment in which the bolt holes are 
in relatively fixed positions. 

New York, N. Y. FRANK HARAZIM. 


<> 


Keeping Dust Away From Motor 
Starting Equipment 

HERE much fine dust and dirt 

is present in the air it is ad- 
visable to protect motor wiring and 
control equipment from dirt. Such 
a condition prevails in the factory of 
the Dominion. Oil Cloth & Linoleum 
Company, where the air is filled 
with china clay and whiting. To 
prevent damage to the starting 
equipment of induction motors, the 
arrangement shown in the ‘accom- 
panying drawing was developed. 
This consists of a safety switch, a 
sheet-iron box, and a compensator, 
with all connecting wires placed in 
conduit. 

A Square-D fused line switch is 
used. Through this the motor leads 
pass. A 2-in. pipe connects this 
safety switch with a sheet-iron box 
mounted just above the compensa- 
tor. This box is 12x20x5 in. in size. 
In the hinged cover of this box a 
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square hole was cut 1 in. smaller 
than the slate base on which the 
overload relay came from the fac- 
tory. The small feet of this relay 
were removed and it was bolted di- 
rectly to the cover. As the relay 
was back-connected this placed the 
relay terminals on the inside of the 
box. In the bottom of this box a 
hole was cut to fit closely over the 
cable board on top of the compensa- 
tor, and all connections were made 
inside the box. The diagram shows 
how these connections were made. 
Locks were put on both the safety 
switch and the sheet-iron box so that 
no unauthorized persons can meddle 
with the fuses, the relay, or the 
wires. The installation was not 
very expensive and has proved very 
satisfactory in keeping the dust 
away from the starting equipment. 


Chief Electrician J. JENSEN. 


Dominion Oil Cloth & Linoleum Co. 
Montreal, Canada. 
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Leather Cement 
And How to Apply It When 
Joining Leather Belts 
REVIOUS ITEMS describing 
the steps in the preparation of 
the joint when making leather belts 
endless appeared in the June, July 
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WIRING DIAGRAM 


Here is a good way of protecting 
motor control equipment that is 
located in dusty places. 
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and August issues of the INDUSTRIAL 
ENGINEER. These and this fourth 
item, which describes the two kinds 
of cement that may be used and their 
application, are based on the recom- 
mendations of The Leather Belting 
Exchange, an association of leather 
belt manufacturers. 

Regular belting cement is used for 
making joints in ordinary leather 
belting. Waterproof belting cement 
is used for joining waterproof belt- 
ing or for belts operated under damp 
or wet conditions. Each is of ample 
strength and durability and thay be 
obtained from the leather belting 
manufacturer or dealer. 

The regular cement usually comes 
in cakes or lumps, which are dis- 
solved in water in a double-jacketed 
glue pot. Any pot with a double 
jacket, that is, having an inner and 
an outer vessel, so that the heat 
reaches the cement through the me- 
dium of hot water, and not directly 
from the flame, will answer, though 
it is better to use the safety or Un- 
derwriter’s glue pot, for in it the 
glue may be maintained under heat 
directly at the job, and without risk 
of causing fire. Make the cement 
hot, but do not permit it to boil. It 
should be reduced with hot water to 
a proper consistency to spread eas- 
ily, and must be applied “piping” 
hot, to get the best results. It is 
desirable, too, that it should be ap- 
plied fresh, and it is better not to 
attempt to use the remains of a pre- 
vious melting, if it is old and hard. 
The pot and the brushes must be 
kept clean, because the base of this 
cement is animal glue, which is sub- 
ject to putrefaction. 

Waterproof cement is entirely dif- 
ferent in that it is a chemical base 
dissolved in a solvent other than 
water. The solvent is very volatile 
and highly inflammable and it must 
be kept away from any open light. 
It reaches the buyer in a liquid 
form, usually ready to. spread, 
though after some spreading the re- 
mainder will grow thicker and should 
be reduced by the addition of sol- 
vent, which can be had from the 
same source as the cement. 

This cement is more like a varnish, 
and is used cold. The surface to be 
cemented must be thoroughly coated 
with the cement, well brushed into 
the fibres of the leather, and then 
permitted to dry, which, because of 
the volatility of the solvent, it does 
rapidly. When dry apply another 
coat, spreading lightly, and permit 
this coat to dry in the same manner. 
When perfectly dry, it is ready for 
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the third and last coat. Be sure to 
apply evenly, and do not leave any 
bare spots. On belts wider than 
12 in. do not attempt to cover more 
than a 5-in. cross section of the belt 
at one time, because the solvent 


evaporates very fast and it is easier. 


to handle a small surface. When ap- 
plying the last coat, work fast. Do 
not hammer the joint, but rub it 
gently, or place it between boards, 
and apply pressure with bench 
screws. The joint should “set” for 
two hours or longer before using the 
belt. 

Waterproof cement substantially 
is liquid celluloid, and its application 
places a layer of celluloid between 
the two surfaces of the lap, in which 
the leather fibres become embedded. 
It is unaffected by water, in any pe- 
riod of time, because both its base 
and its solvent are not soluble, in 
water. It should be used on all belts 
that are exposed to damp conditions, 
or on which water may leak. 

Leather itself is waterproof—not 
in the sense that it does not permit 
water to penetrate but the leather is 
waterproof in that though it will ab- 
sorb water freely, the water does not 
injure it, and the leather remains 
substantially unchanged in any 
amount of water. Leather belts 
joined with the waterproof cement 
as described cannot be injured by 
water. Belts exposed to flood, or to 
wet conditions, should be kept well 
dressed with a good animal grease 
belt dressing to maintain the lubri- 
cation of their fibres and to prevent 
it becoming hard when it dries. 

Each of these cements is thor- 
oughly practicable for use on belts 
without the addition of any rivets, 
pegs, stitching or other means to 
hold the plies of the belt together. 
Thousands of miles of belting are 
running every day with no other fas- 
tening between their plies than one 
or the other of these cements, and 
the addition of rivets or stitching 
not only is unnecessary, but is a pos- 
itive disadvantage to the belt in that 
every hole punched for a rivet, or a 
stitch, is a source of weakness, and 
reduces the strength of the belt. 

The occasion of taking a belt off 
the pulley for shortening, or for re- 
pairs, always presents the opportun- 
ity of making a careful examination 
of it, more particularly to see that 
it is being properly lubricated. 


Leather is composed of thousands of 
little fibres which are constantly 
working on each other and which 
require lubrication. 


Suitable dress- 
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ings may also be obtained from the 


manufacturer. Louis W. ARNY. 


Secretary, 
The Leather Belting Exchange, 
Philadelphia, Pa. 
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Improvised Crane to 
Take High-Pressure Cylinder 
From Large Engine 


OMETIME ago it became neces- 

sary to remove the high-pres- 
sure cylinder from a tandem-com- 
pound engine. To do this, we had to 
slide the cylinder off and away from 
the high-pressure piston, the amount 
of movement being about 14 in. 
when the engine was on the crank 
center. There was no crane available 
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How a heavy cylinder was moved 
without the use of a crane. 





at that time, and we were therefore 
forced to make a device to take its 
place. This was done by setting up 
a heavy wooden frame as shown in 
the illustration. This frame was 
made of three upright posts 10 in. 
wide by 4 in. thick. These uprights 
were braced by 4-in. x 6-in. timbers 
resting on the floor. Two of the up- 
right posts were put on each side of 
the end of the engine, and across 
them was placed a 6-in. x .10-in. 
plank, 12 ft. long. The other upright 
post was placed against a wall, in a 
position directly out from the engine. 
Then a beam 8 ft. long and 6 in. x 
10 in. in cross section was laid from 
the top of this third post to the cen- 
ter of the 12-ft. beam which rested 
on the first two posts. This 8-ft. 
beam was directly over, and ran 
lengthwise of, the cylinder. On this 
beam was placed a 3-ft. length of 
3-in. plank resting on four rollers. 
These rollers were made of 3-in. pipe 
and were cut 12 in. long. They were 
placed under the plank 6 in. apart, 
the roller nearest the engine be- 
ing 16 in. from the end of the 
plank, so that it would not interfere 
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with a pinch bar that was used to 
move the plank along. This short 
section of. beam was 2 in. wider than 
the long supporting beam on which 
it rested, so that when a sling was 
put around it for holding a chain 
hoist, the sling would clear the lower 
beam. 

When everything was ready slings 
were passed around the ends of the 
high-pressure cylinder and the hoist 
tightened until it bore the entire 
weight of the 900-lb. cylinder. The 
cylinder was then backed off from 
the piston by having a man pinch 
the upper or sliding beam along, a 
very little at a time, while another 
man stood ready with another pinch 
bar to limit the movement in order 
to avoid any possible damage to the 
piston. The rollers not only lessened 
the work of sliding the short beam 
along the support, but made it easier 
to keep this sliding beam properly 
aligned. This device worked so suc- 
cessfully that a job which had ap- 
peared very difficult at first, in view 
of our lack of proper equipment for 
handling it, was done in a short time 
and without any mishap. 


Electrician, HENRY MULFORD. 


Patchogue Electric Light Co., 
Patchogue, N. Y. 
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Light Above Shafting Helps the 


Oiler and Inspector 


N MANY industrial plants, espe- 
cially the smaller ones, too little 
consideration is given to the lighting 
system. For instance, I have seen 
many factories where every light 
was below the shafting, thus making 
the task of oiling a hazardous one 
and consequently one to be neglected. 
Where there is overhead shafting to 
be oiled, it is often desirable to run 
a separate circuit above this shafting 
and arrange it so that the lights may 
be turned on whenever an inspector 
or an oiler has to do work upon the 
shafting. 

To my mind there is no part of a 
plant equipment of more importance 
than the lighting system. Good light 
is essential to good work and effi- 
ciency and is most necessary from a 
safety standpoint. Securing good il- 
lumination is not so much a. ques- 
tion of the number of lamps in a 
room, as is the location of the lamps. 
A lamp placed in the center of an 
open space will light more floor space 
than a lamp hanging close to a beam 
or large pipe and on the same level 
with the beam or pipe. If it is nec- 
essary to place a lamp near an ob- 
struction. it should be hung below it. 
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All wiring, and this includes other 
wiring besides lighting circuits, 
should be run in conduits and in a 
location where there is little chance 
for damage from broken belts or 
machine parts or by passing mate- 
rial. H. M. CULLEN. 
Turners Falls, Mass. 
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Easily-Made Clip for Emergency 


Connections 


SIMPLE clip which can be 
made from two strips of brass 
and two small screws is shown in the 
illustration. Although quick-attach- 
ing clips may be purchased, they are 
not always conveniently obtained. 
The fastener shown is a serviceable 
part that can be made up in a few 
minutes. 






Piece of brass ul Dr 
soldered inscrew- 
head eee 


This connector can easily be made 
from brass strips. 





For many electrical connections 
this connector will be effective, par- 
ticularly on the heavy terminals of 
a storage battery, and in a switch 
box for making emergency connec- 
tions to house wires. 

The two brass strips are bent at 
each end with a pair of pliers to the 
shape shown. Two holes are drilled 
through the brass, the one at the end 
being used for the connection to the 
wire. The other hole in each of the 
strips is for a long screw, which 
pulls the two clamping jaws together 
and tightens them around a terminal. 

The screw used for the clamp 
should preferably be a thumb screw 
or should be made so that it can be 


turned by hand. G. A. LUERS. 
Washington, D. C. 
—— 


Altering Controller Contracts 
for Quick Renewal 


HERE are now on the market 

contactor fingers which may be. 
renewed very quickly. However, in 
the case of some of the older con- 
trollers it may save time and trouble 
to alter the contacts so that they 
may be readily changed. 

For instance the upper drawing in 
the accompanying illustration shows 
a typical contact finger fitted to 
large numbers of controllers. It is 
obvious that when the contact por- 
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tion becomes badly burned, the 
whole finger has to be scrapped. 
Moreover, during service, the finger 
either must be filed in position or it 
must be removed for the purpose. 
The first method is objectionable in 
oil-immersed controllers because of 
the filings getting into the oil and 
causing short circuits. Further, it 
is very difficult to file away the 
burned portion and leave a smooth 
even surface with the finger in posi- 
tion. Taking out the finger often 
involves the removal of two small 
screws which usually are difficult to 
replace because of the spring in that 
portion of the finger which supplies 
the tension when it is screwed 
home. Both time and money can be 
saved by fitting the fingers with con- 
tact blocks as shown here. Fingers 
that are not too badly worn can eas- 
ily be altered and spares may be 
fitted with blocks ready for insert- 
ing in the controller when required. 
The method of fixing the contact 
blocks is cleariy shown in the figure. 

The contact finger to be altered 
should be heated and the end flat- 
tened. Then it should be filed to 
form a step towards the heel against 
which the contact block rests when 
held in position by its screw. This 
prevents the block turning in the 
event of the screw becoming loose. 
The blocks can be cut from square 
copper bar, which in lengths of say 
1 ft. or 1 ft. 6 in. have been shaped 
in the machine shop. The bars 
should be ,marked off, drilled and 
tapped before being cut into blocks. 
Afterwards they should be fitted to 
a standard finger so that they will 
be interchangeable. The fingers too 
should be made to a standard, for 
the same reason. To allow for ad- 
justment each finger should be pro- 
vided with a set screw and a lock 
nut, so that as the blocks wear, the 
fingers may be lowered to keep the 
contact portion of the block in per- 
fect alignment. The block should be 
held in position by round-head 
screws and, if found desirable, they 
may be fitted with lock nuts. The ad- 
vantage of these interchangeable 
blocks is that each controller can be 


‘provided with a spare set to replace 


those taken out for repairs. The 
block can be changed very quickly, 
those taken out being filed up in 
spare time ready for replacing when 
further repairs are necessary. For 
controllers which are on heavy ser- 
vice, allowing only short periods 
when repairs can be made, these 
block contacts are very convenient. 

If necessary drum contacts can be 
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made in the shop. With a pair of 
calipers the diameter of the control- 
ler drum, -with the drum contacts re- 
moved, should be taken. This will 
be the inside diameter of a copper 
tube of suitable thickness, which, 
when cut up will provide drum con- 
‘tacts with the same curvature as 
those already in use. The copper 
tube may be purchased in lengths of 
a few feet, being placed in a lathe 
and cut into rings of the required 
width. These are cut as required. 














\Drum contact seginertt 


| 
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Contact fingers and plates prepared 
for quick renewals. 

















The drum contacts should have 
their holes accurately drilled, and 
they should be interchangeable. 
Therefore it is best to make them in 
a template, as shown. This can 
be made out of %4-in. or %-in. iron. 
{t should be shaped and drilled to a 
new drum contact which is kept as 
standard. The template and drum 
contact should be of the same width 
so that when the latter is inserted 
and wholly covered by the template 
the holes will be drilled in the centre 
of the contact. 

Drum contacts of course burn on 
only one end; therefore they should 
always be reversed in order to. get 
the maximum service out of them. 
A spare set of these should be kept 
so that no filing is done in the con- 
troller. 

When filing: a drum contact the 
end should be properly. rounded. 
This ensures a _ quick ‘ connection 
when the moving contact encoun- 
ters the fingers. If they are filed at 
an angle, as is sometimes wrongly 
done, contact is established and 
broken much more slowly and burn- 
ing is more severe. R. FOKEsS. 


Walton-on-Thames, 
Surrey, England 
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cuts or improved methods. 





In the Repair Shop 
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This section is devoted to all sorts of electrical repair work, large and small. 
Special attention is given to tools found convenient at the shop bench and short 
Articles on these subjects are always welcome. 
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Model to Show Revolving Field 
of Induction Motor 


HE ACCOMPANYING draw- 

ing shows a model which I de- 
vised to help myself in getting a 
conception of the revolving field 
within a two-phase induction motor. 
This particular model is for an 
eight-pole, 900 r.p.m., 60-cycle, 220- 
volt two-phase motor. 

In an induction motor the stator 
iron is uniformly distributed and 
slotted, and the winding is uni- 
formly placed in the slots. This con- 
struction makes possible the produc- 
tion of a uniform revolving field 
since the air gap-as well as the re- 
luctance of the magnetic circuits is 
uniform. The toothed circle in the 
model represents this construction. 
For the sake of clearness, however, 
the coils are shown concentrated 
around physical poles. There are 
sixteen of these poles, eight for each 
phase, to give the eight revolving 
poles. The effect of the coils is con- 
sidered to be the same as if they 
were uniformly placed in the slots 
as in an actual motor. The letters 
A1l, A”, B', B? around the outside of 
the physical poles of the model show 
the phases to which the poles belong. 
It is not practicable to mark them 
respectively N and S because their 
polarities are constantly alternating. 

These poles are connected up as 
they would be in a stator and are 
connected to the two-phase system 
shown above. In the drawing of this 


system the solid arrows on the leads 
represent the positive direction of 
the currents, and the dotted arrows 
the negative. 

At M are shown the usual sine 
curves of a two-phase system. In 
this case they represent the mag- 
netic flux set up in a pole (or pole- 
phase group). In making the model 
these curves are transferred to the 
circular form as shown at P. In 
this drawing the zero line is the 
circular line shown by 0-0-0-0. Val- 
ues outside of this circle are positive 
while values inside are negative. The 
curve for the A phase is maximum 
positive under the poles marked A}. 
It is zero under both B! and B?. 
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Under A? it is maximum in a nega- 
tive direction. The curve for the B 
phase is drawn in the same manner. 
The innermost circle represents the 
rotor with the rotor bars shown as 
dots. 

A circular disk of clear celluloid 
is cut out, of the relative size shown 
at N. Eight poles are marked near 
the circumference of this disk as 
shown by the letters N, S, N, S, and 
so on. One north pole is connected 
to the center of the disk by means 
of a straight line. This is used as 
a reference line. 

Now to use the diagram the disk 
is placed over it with the centers co- 
inciding. A pin is stuck through 
the centers so that the disk can be 
revolved. Revolving the disk to the 
right we see the effect of the revo- 
lution of the magnetic field set up 
by the current in the windings. The 
most valuable purpose of the model 
is to show how this field is composed 
from the alternating fluxes of the 
two phases. This is seen by watch- 
ing the flux lines underneath the 
radial reference line on the disk. 
As the reference line moves around, 
the A-phase flux grows from zero to 
maximum and then goes back to 
zero and to the negative maximum. 
The B-phase flux does likewise but 
always after the A-phase flux. 

Stopping the disk at any point we 
see that the north and south poles 
are located in certain positions. At 





This niodel explains simply the re- 
volving field of an induction motor. 


The diagram at P can be used as it 
appears here without copying. The 
disk at M is made of clear celluloid 
of the exact size shown. The disk 
is placed over the diagram and a 
pin is used as a pivot. 
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any instant the north pole is formed 
by the sum of the flux from the 
A-phase and the flux from the B- 


phase. 
the A-phase is indicated by the 
point where the reference line on 
the disk cuts the A-phase flux curve 
as explained before. Likewise the 
value of the flux due to the B-phase 
is indicated by the point where the 
reference line cuts the B-phase flux 
curve. 

It must be remembered that the 
flux caused by the A-phase does not 
move around the stator. It only va- 
ries in intensity while remaining sta- 
tionary under the A-pole. Likewise 
the B flux varies but always in one 
place. The combination of the two, 
however, results in magnetic poles 
which move around the stator. 
These magnetic poles are maximum 
first under an A pole and then under 
a B pole, and so on. 

“The dots on the rotor appear to 
recéde as the disk and its radial line 
move over them. This illustrates 
the cutting of the conductors by the 





The value of the flux due to ~ 
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revolving fluxes when the rotor is 
standing still. In an actual motor 
the rotor will begin to turn in the 
direction in which the disk is now 
turned. It will never turn quite as 
fast as the magnetic field revolves. 

The action of a three-phase mo- 
tor might be illustrated by a suit- 
able model in the same way as a 
two-phase motor. The model, how- 
ever, would be more difficult to make 
and also to understand. 


Chief Blectrician, HENRY MULFORD. 


Patchogue Electric Light Company, 
Patchogue, N. Y. 
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Motor Record 

Card Gives Complete Information 
About a Motor 


HE ACCOMPANYING illustra- 
tions show the front and back 
of a motor record card which we use 
for all of our motors and which has 
been found to be very convenient. 








Here is a record card that gives 
practically any information desired 
about a motor. 





Form 51-6 5-'22-5C 


Amp. 268 
Volt 230 
R.P.M. 430 
Shaft Diam.35 —- Keyway 7} 
Free Length 6—# ~ 
Controller— WW. E, Ad. Co 


ELECTRIC MOTOR DATA CARD 


Shop No. 8080 Line No. 8 Dept. No. om Purch. 
Mir. Crocker Wheeler Co. 
Type-A. C. Ind. D. C. Series Open 4~ 
Sync. Shunt 2~ Enclosed 
Ph. Comp. Semi-encl. 
Cycle 
Rating — H.P. PA gs Frame No. 20 7 code— 394-30 


fixteto. Size FS O 
vey ee ee 7ype CM 
Arm. Sertai No. /294- 


Pulley Dia. 20 s Face /8 ¥ 
Brushes 24 x24«% (4) 





uw“ 


Type of Winding—Wave Lap. 


Size Wire /2 OCLC 


No. of Turns 2 


No. of Slots 60 

No. of Commutator Bars /20 Sor J-1s opposite left side of corl 

X—in sht 1- /§-16. 2coils per Group 

Finish. 30 

-070 linen Tepe 

2 -.010°Fish proper 

7-010 otled .mus- (im 
/$ ¥ 2nd bend 


Throw of Coii—/¥2 r= 
Throw of Lead—Start 29 
Coil Insulation— # lo 
Slot Insulation 


Band Wire—//2/6 - 6-4" on.core 





ARMATURE DATA 


No. of Wires per Turn 6 In- In ulti ple 
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As will be seen, the front of the 
card, upper half of illustration, gives 
the data as to make, size, location 
and so on usually kept on a motor 
record card and in addition gives the 
diameter and face of the pulley, 
shaft diameter, size of keyway and 
size of brushes. On the reverse side 
of the card there is given complete 
winding data, including size of wire, 
number of turns, number of slots 
and bars, throw of coils and leads, 
kind and size of insulation, and so 
forth. In case trouble develops or 
any questions come up regarding a 
motor, a glance at the card will give 
practically any information that is 
desired. On more than one occasion 
these motor record cards have saved 
us time and trouble when definite 
information was needed at once. 


Chief Electrician, E. J. For. 
Walworth Mfg. Co., 
Kewanee, II. 
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Reclaiming a Seemingly Wornout 


Emery-Wheel Arbor 


HILE looking through a scrap 
pile containing discarded odds 
and ends of machine parts and fit- 
tings, an operating engineer found 
an old emery-wheel arbor which ap- 
peared to be still serviceable except 
for a little scoring of the journals. 
First he centered the arbor in a 
lathe and trued up the journals. 
Next he made a stand for it out of 
pipe fittings. The fittings consisted 
of two 2-in. tees for. the bearings, 
two 2-in. ells, a heavy floor plate and 
short piece of 3-in. pipe for the 
standard, a 2-in. x 2-in. x 3-in. tee 
to receive the standard, and two 2-in. 
nipples. 
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Pipe fittings were used to make a 
new stand for the old emery 
wheel arbor. 
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A \%-in. pouring hole and two %4- 
in. vent holes were drilled in the top 
of each bearing tee. The arbor was 
then set horizontally in the tees and 
one of the journals was babbitted. 
After the arbor had been removed 
and the babbit-metal bearing had 
been filed out to an easy running fit, 
it was again set in place and the 
other journal was babbitted and its 
bearing likewise filed out. 

A. J. DIXON. 
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How to Build an 
Electric Furnace for Heating 
Soldering Irons 


LTHOUGH it is advisable in 
most cases to buy a soldering- 
iron furnace instead of making one, 
there may be oceasions where it is 
necessary to build one. Those who 
. find themselves in such an emer- 
gency may be interested in the sol- 
dering iron furnace which was built 
by the writer. It can be constructed 
at a comparatively low cost; the 
table shows the material required 
for one furnace. It takes 14 amp. at 
110 volts and will heat 2-lb. to 5-lb. 
irons. By eliminating the open 
flame of the gasoline torch it reduces 
the fire hazard. It also gives an 
even, clean heat all over the iron, 
and its maintenance cost is very 
low in comparison with gasoline 
torches which will do the same work. 
Twenty of these have been built for 
work around our factory. 

This furnace consists of a sheet- 
iron box with a handle and feet, as 
shown in the accompanying illustra- 
tion. The heating element consists 
of a muffle on which is wound one- 
half pound of No. 14 gage Nichrome 
wire. Connections are made with 
the outside by means of an electric 
receptacle connected to both ends of 
this Nichrome wire. 

After the sheet-iron case ‘is put 
together all joints are spot-welded 
and the same process is used for 
fastening on the legs and the handle. 
Then all cracks are sealed with as- 
bestos cement. Next, the bottom is 
covered with Nonpareil bricks to the 
correct height for supporting the 
element, as shown in the diagram. 
A coat of asbestos cement is put on 
top of the bricks and the heating 
element and connection plug are laid 
in position. The entire inside space 
is then filled with Nonpareil bricks, 
all cracks and holes being filled with 
asbestos ‘cement. Then the front 


St. Louis, Mo. 





Construction details of electric fur- 
nace for heating soldering irons. 
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cover, which is made of %-in. com- 
pressed asbestos, is put in and fas- 
tened in place by means of screws 
passing through the sheet-iron box. 
In this front cover a hole was previ- 
ously cut just the size of the inside 
dimensions of the muffle so that the 
irons may be inserted. A _ small 
sheet-iron shelf also is fastened on 
the front cover below the entrance. 

After the oven is assembled it is 
finished with two coats of bright 


aluminum paint. A. S. BARKER. 


Power Foreman, 
Naval Aircraft Factory, 
Philadelphia Navy Yard. 


ee 


How to Lengthen Life of Motor 
Exposed to Weather 


HE writer was very much inter- 

ested in the article by Mr. Smith 
of Swift & Company, in the Novem- 
ber issue of INDUSTRIAL ENGINEER, 
in which he told how he increased 
the life of motors which had nor- 
mally held up only about nine months. 
We had a worse case than that. One 
of our customers had a motor that 
burned out every three months, on 
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teen months ago and it is still going. 

We made up the coils with double- 
cotton-covered wire, pulled them to 
shape and dipped them twice in liquid 
bakelite, baking for 12 hours at 212 
deg. F. after. each dip. Then we put 
on one layer of half-lapped 0.007-in. 
cotton tape and dipped the coils 
again in bakelite. No paper cell was 
used in the slot section to hold the 
coil rigid. Copper clips were used 
and these were removed after the 
first dip, the bakelite holding the coil. 

After the layer of cotton tape a 
114-turn mica and fishpaper cell was 
put on. The cell was painted with 
bakelite before putting on. The 
ends were taped with 0.009-in. black 
bias-cut treated-cloth tape %-in. 
wide. This was also painted with 
bakelite while applying. The coils 
were then taped with 0.004-in. cotton 
tape half-lapped and baked for 32 
hours at 212 deg. F. and then dipped 
while hot in bakelite. After the coils 
were in place the whole motor was 
dipped in bakelite and then baked 
for 18 hours at 212 deg. F. This 
motor should give good service for 













































































an average, because of exposure to at least four years. A. C. ROE. 
the weather. We rewound it six- Detroit, Mich. 
— Pat Handle i black fron aa 
| Xx pa i, 
>2¢ Spot weld! 
% || _----B, 20 Gage black iron | theo Spot welal a 
vit N 
A, Compressed |; 
py ~All” ” tWe-L, Back 
| asbestos ~__ ; CERO DIS | ooo 
Sa | Asbestos TRRARAT 
Q | cement... j | _---}4-G, Muf fle 
i M<--- 3 x 
K.| oT ELL teh Sot wat 
‘ ont - Resistance 
re : : J, Inside ee 
ial fl ‘ kK ape sg muti, tobe filled close! closely iy with 
yt me ae (a alee ae nonpareil brick, cement all ' JE, 1" 
y fe H, Electric jocipelacte 4. s dire Joints with asbestos med | angle i pint 
p32" fron 1" re Section XX 
Material Required for 
Building One Soldering-Iron Furnace 
| Amount |]. 
Letter Part Material Size of Material Required 
A | Front Compressed Asbestos | 1014 in. x 10 in. x ¥ in. 1 
B Cover Black iron No. 20 gage, 10% in. x 42 in. | ° 1 
Cc Handle Black iron 22% in. x 1 in. x ¥@ in. 1 
D | Feet Black iron 2 in. x 3 in. x % in. 2 
E Feet Angle iron 1 in. x 4 in. x %-in. 2 
F Shelf Black iron No. 20 gage, 44% i - x 44 in. 1 
G | Muffle Hoskins “Improved” | 414 in. x 314 in. x 7 in. 1 
H_ | Receptacle | Hubbel, female 1% in. 1 
I Wire Nichrome No. 14 gage 1% Ib. 
J Bricks Nonpareil To fill space 
K_ | Screws Iron ¥ in. ‘ 8 
L_ | Back Black iron No. 20 gage, 11 in. x 101% in. 1 
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Handling Materials 
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Better ways to transport and handle raw 
and finished parts in and around the 
works will be discussed in this section. 
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How a Special Truck Increases Production by Saving 60 Per Cent 
in the Time and Labor Cost and Also Eliminates Accidents 


ATERIAL HANDLING equip- 
ment, if well designed, usually 
does more than merely reduce the 
cost and time of performing han- 
dling operations. Such at least was 
found to be the case at the Detroit 
plant of the Michigan Stamping 
Company, where a special truck, as 
shown in the accompanying illustra- 
tion, was. designed to facilitate the 
changing of dies. In changing these 
heavy dies, speed is an important 
factor because while idle the press is 
losing production. However, speed 
frequently results in accidents but 
in this case when the truck was in- 
stalled accidents were eliminated as 
well as the time of changing the dies 
shortened. 

Frequently stamping plants are 
equipped with power cranes to carry 
the die directly to a flat-top table 
placed in front of the press and from 
this the die is easily and safely slid 
onto the bolster bed. In other cases, 
monorail hoists or chain-falls are 

Be " 

A special truck for handling stamp- 

ing dies at the Michigan Stamp- 

ing Company. 

This truck is on special casters so 

that it may be pushed by hand and 

is also so constructed that it may be 
handled on an electric lift truck. 

The special roller top has a vertical 

travel of 11 inches so that it will fit 

practically any press, This has re- 
sulted in a reduction of 60 per cent 
in the time and labor cost of chang- 
ing dies with a corresponding oppor- 
tunity to increase production. In 
addition no accidents have occurred 


to the die setters during the year in 
which it has been in use. 





used for the same purpose. Where 
the dies are not too heavy and in 
plants where the shop is so arranged 
that it is not necessary to re-handle 
the die between storage and the 
press, this method is very satisfac- 
tory. The main difficulty lies, how- 
ever, in the fact that these tables are 
seldom of just the right height, and 
so it is usually necessary to block 
up the die and place rollers beneath 
it so that it can be skidded into 


‘lifted and carried by an electric lift 





465 


























































place. This not only requires time 
but is hazardous. 

At the Michigan Stamping Com- 
pany, which is operating several 
hundred presses on auto body work, 
many of these dies, as for example, 
a new model of many cars requires 
about 300 dies, some of which weigh 
several tons, must be handled to and 
from the presses. After trying out 
a number of plans this company built 
the portable truck or table shown. In 
using this truck the die is taken 
from the storage and lowered onto 
the roller top by a traveling crane. 
The top is so constructed that the 
sling chain drops into the space be- 
tween the two sections of the top 
and when loosened the chain can be 
quickly drawn from under the die. 
In cases where the stamping press 
can be reached by the traveling 
crane, this truck is placed directly in 
front of the press and the die car- 
ried to it by the crane. In other 
cases the die is loaded on the table 
in the storage room. The table then 
serves as a truck to carry the die 
sometimes as much as 500 ft. Usu- 
ally in long hauls this table truck is 


truck, although it is on casters so it 
may be pushed or turned by hand. 
In case the table top is not of the 
proper height to fit the press, the 
crank shown on the front is attached 
to the end of a cross shaft which 
through worm gears raises or lowers 
simultaneously the four jacks at the 
corners to the proper height to bring 
the dies to the level required. This 











table top is 32 in. by 40 in., and has 
11 in. vertical travel, from 31 in. 
minimum height to a maximum 
height of 42 in., which will fit prac- 
tically any press. When the table 
top is level with the platform the 
die can be easily rolled into position 
without danger of accident to the die 
setters. Peg pins, attached to the 
frame by chains so that they cannot 
get lost, are placed around the die 
to prevent it shifting position. 
Another big advantage of this 
truck is that the table is not top 
heavy and will not tip over, which, 
because of the weight, eliminates a 
dangerous accident hazard. In addi- 
tion to saving about 60 per cent in 
the time and labor required to set 
or remove a die, an additional reduc- 
tion of accidents has resulted. For 
example, during a fourteen-month 
period before this table was installed 
three fingers had been lost at this 
work in addition to seven time-losing 
accidents. Since this truck was in- 
stalled no accidents whatever have 
occurred to. the die-setters. This 
alone is worth the cost of the truck. 


Poa ee” 


Improvised Drag Line 
Made From Scraper and Tractor 
for Leveling Coal Pile 


N ONE industrial plant, coal was 

unloaded by a cable coal conveyor 
and dumped in piles in the factory 
yards. When the pile became too 
high and peaked it was necessary to 
level it off, both to increase the 
storage capacity and to. prevent 
spontaneous combustion due to too 
great a depth. As man-power was 
scarce, and also very slow and-.ex- 
pensive, it was decided to install 
power-driven equipment. to spread 
the coal. To do this, a %-in. steel 
cable was rigged up so that on. one 
side of the pile it passed through a 
pulley block attached to an iron col- 
umn and on the other side to a 
stake, as shown in the accompanying 
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When man-power was scarce this tractor 
and scoop scraper were rigged up with a 
cable into an improvised drag-line to 
level off a coal pile and so prevent spon- 
taneous combustion. 

















“An industrial 


electric 
tractor and a steel scoop scraper 
were attached to the cable as shown. 

The cable was fastened to the 
front and to the rear of the tractor 
which traveled back and forth on a 
concrete roadway adjoining the coal 


sketch. 


pile. A man on the top of the pile 
filled the scoop, which was pulled by 
the tractor, on its forward trip, and 
dumped it at the edge of the pile. As 
the tractor backed up it pulled the 
scoop up to the top of the pile again. 
By not making the cable too tight, a 
considerable area was covered with- 
out resetting. H. S. RICH. 
Little River, Conn. 
—— 


Lifting and Holding 
Heavy Work by Electric Hoists 
While Fabricating 


HERE heavy work must be 

lifted and held in position 

while it is fed to punches, shears and 
similar machines electric hoists have 
won a place as a time-saver and aid 
in the increase of production. Hand 
hoists could, of course, be used but 
their operation would slow up the 
work and result in a corresponding 
increase in the time required for set- 
ting-up and preparation of the work. 
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For example, at the Union Iron 
Works, Erie, Pa., seven Yale Model 
20 electric hoists (Yale & Towne 
Mfg. Company, Stamford, Conn.) 
are used for lifting the work to the 
machines and holding it while in 
process. Six of these hoists are in 
use on swinging I-beam jib cranes 
handling iron plates to the rolls, 
shears and punching machines. Of 
primary importance in this work is 
the accuracy of the lead hook; that 
is, the hoist must be so accurately 
balanced that the work is practi- 
cally level and the hoist can thus hold 
the steel in the right position when 
punched or sheared. The ease with 
which this feature is obtained is 
well illustrated by the accompany- 
ing photograph. Here the _ plates 
are gripped with a special set of 
tongs for handling plates. 

The hoist over the bull riveter is 
probably the most interesting part 
of the installation as this was in- 
stalled in place of a more expensive 
electric riveting outfit. 

The riveting machine is stationary 
on the floor and the assembling work 
is spotted in the machine for rivet- 
ing. This requires frequent move- 
ment of probably two or three inches 
between operations. These move- 
ments are easily made on account of 
the hoist and the special carrier on 
the I-beam. This is simply another 
instance where power-driven equip- 
ment has replaced hand-operated de- 
vices with a saving in time which has 
had its effect on production. 





Part of an electric hoist installa- 
tion at the Union Iron Works. 

An installation of seven electric 
hoists handles the steel plates and 
structural work to and from the 
shears, punches, riveting machines 


and other apparatus at this plant. 
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Checking up Wind- 
ing Diagrams 
(Continued from page 446.) 


After this the lines inside of these 
heavy lines are taken away as at D, 
and we have the simple single-line 
diagram. The direction of flow of 
current on the single lines will be 
the same as that indicated by the 
arrows on the stubs between the 
coils. After these lines are drawn 
each one of the leads coming from 
the group is given a number or a let- 
ter. The first lead which connects to 
the A line is called A; the outgoing 
lead of group 1 is called 1. This 
connects to the top lead of group B 
and this lead is also called 1. Then 
the bottom lead of group 3 is called 
3. This connects with the bottom 
lead of group 5 and this bottom lead 
is also called 3. Thus by lettering 
the leads in this manner we can tell 
which leads connect to which. All 
leads which have the same number 
are connected together by jumpers. 

Each of the heavy lines in this 
drawing represents one group of 
coils. It may be used to indicate 
any number of coils and the coil 
pitch may be whatever is desired. 
The number of coils per group and 
the coil pitch can be noted on a 
winding card. Where some groups 
have more coils than others, this also 
may be noted on the card. 


How SINGLE-LINE DIAGRAMS ARE 
DRAWN FOR ANY WINDING 


There are a number of points that 
should be understood in connection 
with constructing and _ checking 
single-line diagrams. Fig. 7 shows 
the steps in constructing a two-phase 
four-pole series diagram when using 
the top-to-top or short jumper. The 
first step is shown at M. This shows 
a circle divided into eight parts as 
there are eight pole-phase groups in 
the machine. After this is done then 
call any group No. 1 and number the 
rest consecutively clockwise as shown 
by the figures in the small circles. 
Then start at group 1 and put direc- 
tion arrows on the groups. In a 
two-phase machine there will always 
be two adjacent groups having the 
same direction. The next two 
groups will have arrows in the op- 
posite direction. As seen, groups 1 
and 2 have arrows pointing to the 
right, while groups 3 and 4 have ar- 
rows pointing to the left. This is 
repeated throughout the circle. Af- 


ter this is done one end of group 1 
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is taken as the A lead. A letter A 
is put at this end of the group as 
shown. For convenience the left- 
hand side of each group is called the 
top lead and the right-hand side is 
called the bottom. Taking the top 
leads for the line leads, place the let- 
ter A at the left or top of group 1. 
Then the bottom lead of this group 
is connected by means of a jumper 
to the bottom lead of group 3, skip- 
ping one group. For convenience in 
drawing the jumpers several light 
circles may be drawn in outside of 
the main circle. Then the jumpers 
are drawn to follow these circles. 
The first jumper leading from group 
1 is called No. 1 jumper and the bot- 
tom end of group 1 is marked with 
a figure 1. The other end of this 
jumper, which goes into the bottom 
of group 3, is also marked with fig- 
ure 1 as shown in M. Then as at P, 
connect the top of group 3 with the 
top of group 5, again skipping one 
group. This jumper is called 3, and 
the figure 3 is put at the top end of 
the line representing group 3, and 
also at the top end of the line repre- 
senting group 5. 

At Q this process is carried one 
step further. A jumper is connected 
from the bottom end of group 5 to 
the bottom end of group 7. This 
jumper is called 5 and the figure 5 is 
placed at the bottom end of the lines 
representing groups 5 and 7. There 
are now four groups in series, which 
completes the A-phase. 

At R the B-phase is started. The 
bottom side of group 2 is connected 
with the bottom of group 4 by means 
of jumper 2. This is continued at 
S by connecting the top of group 4 
to the top of group 6, and this is 
carried forward further in T by con- 
necting the bottom of group 6 to the 
bottom of group 8. This completes 
the B-phase. The line leads are then 
put in as shown at T. 

To check this winding start at the 
A lead and follow through the groups 
that are two groups apart. These 
groups should be connected in such 
a manner that the arrows on alter- 
nate groups in the same phase re- 
verse. The B-phase is then checked 
in the same way. 

The diagrams just described have 
shown the short jumper or the top- 
to-top jumper. At U of Fig. 7, is 
shown the same winding connected 
up with the long jumper or the top- 
to-bottom jumper. In the latter 
winding all the north poles are first 
connected in series by means of long 
jumpers. Then from the end of this 
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series of north-pole groups a short 
jumper connects to the series of 


south-pole groups. At U of Fig. 7 
one phase of the top-to-bottom con- 
nection is shown. 

To draw this kind of diagram con- 
nect A lead to the top of group 1. 
Then the bottom of group 1 is con- 
nected to the top of group 5, skip- 
ping over three groups. This is a 
general rule for a long jumper on a 
two-phase machine, that is, to skip 
over three groups. As this is a four- 
pole machine there are two north 
poles and two south poles. Conse- 
quently as two north poles have now 
been covered, we must pass to the 
south poles. Therefore the bottom 
of group 5 is next connected to the 
bottom of group 6, thus connecting 
the series of two north poles to the 
beginning of the series of two south 
poles. This is a short jumper and 
in this case is reversing, that is, it 
passes back in the opposite direction 
to the direction in which the first 
long jumpers pass around the wind- 
ing. Then the top of group 3 is 
connected to the bottom of group 7. 
The top lead of group 7 then forms 
the outgoing line lead, A:. 

This short jumper from group 5 
could have connected to the bottom of 
group 7 if it had been desired. In 
this case the jumper would have been 
called “leading” instead of “revers- 
ing.” With the leading jumper the 
top of group 7 would be connected to 
the bottom of group 3 and the top 
of group 3 would be the outgoing A: 
line lead. 


COMPARING ADVANTAGES OF SHORT 
AND LONG JUMPERS 


The short jumpers have certain 
advantages while the long jumpers 
have others. With the short jump- 
ers (top-to-top connection) the coil 
leads themselves can be left long 
enough. to serve as jumpers and thus 
eliminate the use of additional wire 
and a number of soldered joints. The 
short jumper makes a neater job as 
there are fewer cross-overs than with 
the long jumper. When unequal 
grouping is used the large groups 
can often be spaced more symmetri- 
cally if the short jumper is used. 

The great advantage of the long 
jumper with parallel connections, is 


‘that it will compensate for unbal- 


anced magnetic pull due to wear of 
bearings and other causes. One ob- 
jection is the large number of cross- 
overs but this can be overcome by 
allowing the jumpers to stand up. 
With large machines this type of 
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jumper is too long and cumbersome. 

In all of the two-phase diagrams 
shown so far the top leads have been 
used for line leads. However, it is 
immaterial whether the line leads are 
attached to the top leads of the 
groups or to the bottom leads pro- 
vided the groups are connected in 
proper sequence and polarity. In 
Fig. 8 is another method of drawing 
the groups of two-phase windings. 
Drawings A and B in Fig. 8 illus- 
trate the difference between using 
top leads and using bottom leads, for 
the line connections. Both of these 
drawings show a four-pole two-phase 
series connection. In A the A-line 
leads are attached to top group leads 
and the B-phase line is attached to 
bottom group leads. It is found on 
application of the arrow check that 
the connection is correct. In B all 
of the lines connect to bottom leads 
and this connection is also correct. 
In C all of the line leads connect to 
top leads. These three diagrams all 
have short or top-to-top jumpers and 
all of the connections are different, 
but they are all correct as may be 
found by checking them with the 
arrows. 

The next two drawings D and E 
show top-to-bottom long-jumper con- 
nections. At D the short jumper 
which connects the two series of 
poles is connected ahead from group 
5 to group 7. At E the short jumper 
is connected reverse from group 5 
to group 3 in the same manner as in 
U of Fig. 7. Either one of these 
methods, D or E, is correct. 


How 'Two-PARALLEL CONNECTIONS 
ARE DRAWN 


After a series connection has been 
drawn it is an easy matter to figure 
out how two-parallel connections 
should be made. A two-parallel con- 
nection is one in which there are two 
circuits for each phase. The number 
of groups in series per circuit is 
equal to the total number of poles 
divided by two. In any parallel con- 
nection each circuit must contain an 
equal number of groups and an equal 
number of active coils. Never at- 
tempt to parallel the coils in any one 
group. For instance, if coils 1 and 
2 in Fig. 5, were connected in paral- 
lel circulating currents would be 
set up. This is because the two 
coils are out of phase by 45 degrees. 
At certain times the sides of coil 1 
are in a stronger magnetic field 
than the sides of coil 2. Conse- 
quently there will be a higher volt- 
age in coil 1 at these times which 
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would cause circulating current to 
flow between the two coils. The 
proper way to parallel a winding is 
to put groups or series of groups in 
parallel with each other. Fig. 9 
shows how a two-parallel connection 
is made from a series connection on 
a four-pole two-phase winding. Only 
one phase is shown here for the sake 
of simplicity. At M and N is shown 
the change for a top-to-top connec- 
tion or short jumper. At P and Q is 
shown the change for a top-to-bot- 
tom connection or long jumper and 
at R is shown the two-parallel con- 
nection called “right-and-left.” At 
M the series connection is shown for 
the top-to-top diagram and below it 
is shown the two-parallel connection. 
In the two-parallel connection the 
heavy lines show where the changes 
in jumpers have been made. It will 
be seen that it is necessary only to 
open the jumper between groups 3 
and 5, then the bottom of group 3 is 
connected to the A: line and the top 
of group 5 is connected to the A 
line. This is the easiest way to 
change from series to two-parallel. 
All that is required is to cut the 
series of coils in half and connect 
the end of the first half to the out- 
going lead and the beginning of the 
second half to the ingoing lead. 

At Q is a two-parallel connection 
using the top-to-bottom or long 
jumper. This was made from the 
series connection at P. To get the 
two-parallel connection the series of 
four coils is cut in half at the short 
jumper between groups 3 and 5B. 
Then the bottom of group 3 is con- 
nected to the A line and the bottom 
of group 5 connects to the A: line. 

There is another type of two-par- 
allel connection called the “right- 
and-left” connection. This is shown 
at R. Starting at the A lead the two 
parallel circuits pass respectively 
around the right-hand and the left- 
hand sides of the winding. One cir- 
cuit starts at the top of group 1 and 
ends at the top of group 3. The sec- 
ond circuit starts on the bottom lead 
of group 7 and ends on the bottom of 
group 5. This type of connection is 
satisfactory for two-parallel but it 
requires considerable time and labor 
to reconnect it for series. The series 
connection is shown in the lower dia- 
gram in S. In order to change the 


two-parallel connection to series the 
first step is to disconnect the A: line 
from groups 3 and 5. Next the A 
line is cut off from group 7. Jumper 
No. 3 is then disconnected from the 
top of group 7 and connected to the 
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top of group 3. Then the bottoms of 
groups 5 and 7 are put together. Now 
the top of group 7 becomes the A: 
line lead. The B phase is recon- 
nected in the same manner. 

It is obvious that considerable 
more time is required to change this 
type of connection to series than is 
required to get a series connection 
from the _ two-parallel windings 
shown at N and Q. For instance to 
change the two-parallel connections 
at N back to series it is necessary 
only to cut the top of groups 3 and 
5 from their respective leads and 
connect these two groups together. 

For these reasons the right-and- 
left type of parallel connection is 
not used to any great extent. The 
motor manufacturers try to use 
windings and connections which may 
be readily connected for two or more 
different voltages. This helps to re- 
duce the stock of motors which must 
be carried in warehouses, etc. For 
example, a 440-volt motor may be 
designed for 440 volts with a series 
connection and carried in stock as a 
220-volt motor connected two-paral- 
lel. If there is a call for a 110-volt 
motor or a 440-volt motor, this ma- 
chine can be reconnected in a very 
short time in four-parallel for 110 
volts or in series for 440 volts. 

There are some nine-lead, three- 
phase and eight-lead, two-phase mo- 
tors made which can be reconnected 
outside of the motor for two volt- 
ages. Diagrams of these connections 
and the method of checking them 
when the markings are lost will be 
given later on in this series. 

The construction of diagrams for 
three-phase lap windings will be cov- 
ered fully in the next section of this 
series of articles. 


i 


Record Forms for 


e 
Motor Installations 
(Continued from page 438) 
and so on, those in the third 
row A’, B’, etc., and so on in this 
manner. Therefore the bearing with 
the figure 6219 J* will be found in 
bin J*. In addition to this stamped 
number, each motor in the plant is 
painted with a white number. This 
number appears in the first column 
of the bearing chart. For instance, 
No. 20 appears on the first line. 
At the right of this will be found 
the other figure, 6219 J’, which indi- - 
cates the bin. The maintenance man 
therefore has only to remember the 
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painted number. By locating this on 
the bearing record he can learn 
everything else he should know about 
the bearing. 

Sometimes bearings are not car- 
ried in stock. For instance, in the 
second line of the motor record un- 
der “Bearings” there are no figures. 
The check marks indicate that there 
are no bearings in stock, as this mo- 
tor is very old and of odd design and 
not on an important drive. The 
maintenance man will recognize this 
and will take the original bearing 
out for rebabbitting and boring. 

In the last column of the motor 
record is a number to which the mo- 
tor inspector refers to draw brushes 
out of stock. When a motor is put 
into service a proper grade of brush 
is assigned to it for its particular 
job. The brush is given a number 
and this is the number on the motor 
record sheet. Then this number is 
added to the brush chart, a copy of 
which is shown here. On this chart 
are the dimensions and shape of the 
brush and shunt and also a number 
indicating the grade of brush. A 
copy of this chart is sent to the man- 
ufacturer from whom brushes are 
purchased and whenever brushes 
must be bought they are ordered 
simply by giving the number and 
referring to the date on which the 
chart was submitted. 

To make it convenient to use these 
records, a special method of mount- 
ing them has been devised. The mo- 
tor sheets are placed in wooden 
frames as shown in the accompany- 
ing drawing. Two sheets are placed 
back to back with glass on both 
sides. Each panel accommodates 
four drawings, or 200 motors. The 
frames may be swung around so that 
any one may be examined. 
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Industrial Lighting 
Regulations 


(Continued from page 451) 
such regulations should always be 
too liberal rather than too restrict- 
ive. Is it not best to provide for the 
really bad conditions, avoiding un- 
fair rigidity, even if some doubtful 
conditions are not wiped out? Such 
regulations can be strengthened 
when experience shows the need. 

Some people seem to feel a desire 
to provide lighting legislation for all 
sorts of theoretical conditions. Since 
all legal regulations are expensive to 
enforce, involve inconvenience and 
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cost to those subject to them and at 
best are likely to be more or less un- 
fair through the inability to antici- 
pate and describe all combinations of 
circumstances, it is important for 
the welfare of the public that en- 
actment should be made only when 
a practical necessity dictates, and 
then should go only so far as the ne- 
cessity requires. 


RECENT MOVEMENTS IN FORMULAT- 
ING LIGHTING LEGISLATION 


About 1913 the Illuminating Engi- 
neering Society was invited to assist 
in formulating the lighting features 
of the Wagner Labor Laws in New 
York State. In this connection a 
group of lighting experts was 
brought together in a committee on 
lighting legislation. After two 
years of study and investigation a 
first set of specifications was pro- 
duced, which with subsequent modifi- 
cation has formed the basis of the 
industrial lighting codes in the lead- 
ing manufacturing states. 

These codes developed some new 
principles of lighting legislation 
which rendered the work practically 
effective. First, it was recognized 
that the art of lighting was develop- 
ing so fast that no definite set of 
rules could be expected to hold with- 
out changes for a long period of 
years. Therefore, it was found best 
to enact into law only a general 
statement of what it was desired to 
accomplish, delegating to a commis- 
sion the power to adopt detailed spe- 
cification of limits and methods. 
This avoids the cumbersomeness and 
delays of legislative action, and fa- 
cilitates the adoption of regulations 
based on practical and _ scientific 
considerations with a minimum of 
political dictation. | Developmental 
changes are more readily made, and 
yet excessive changes are prevented 
by individual responsibility and 
local hearings. 

Another new principle was the in- 
corporation of photometric units and 
more or less technical terminology, 
when necessary. Thus the rules 
were made more exact and definite, 
leaving less to personal judgment 
than before. Of course, such values 
and terms were not widely under- 
stood by those who were supposed to 
interpret the regulations, but it is 
surprising how soon the education 
regarding at least the practical ap- 
plication of “foot candle” and other 
designations spread. Even at this 
early date the codes can be more defi- 
nitely interpreted than would have 
otherwise been possible. 
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The development of an inexpen- 
sive, simple, compact, light-weight, 
portable photometer, the foot-candle 
meter, remarkably accelerated this 
movement. Today any manufac- 
turer has little or no difficulty in 
finding out whether or not he is 
complying with the industrial light- 
ing code, or what changes are neces- 
sary to insure compliance. 

When the industrial code had be- 
come fairly well standardized there 
came an insistent demand for a 
school lighting code. 

The experience in connection with 
the industrial lighting code provided 
an excellent basis for formulating 
the school lighting code, the two 
classes of problems having much in 
common. The school lighting code of 
the Illuminating Engineering Soci- 
ety, a revision of which is now near- 
ing completion, follows the lines of 
the Industrial Lighting Code. 


SPECIFICATIONS OF STATE AND OTHER 
LIGHTING CODES 


Most of the codes and regulations 
adopted by the various states have 
been authorized by commissions hav- 
ing jurisdiction over the activities 
in question. Usually the state law 
simply specifies that safe conditions 
must be maintained, and authorizes 
the commission to promulgate and 
enforce detailed rules to insure that 
end. The complaint is not infre- 
quently made that codes do not re- 
quire good practice in lighting—in 
other words, they are too lenient. 

Such criticism emanates from a 
lack of understanding of the pur- 
pose of the codes and the powers of 
commissions. State Commissioners 
usually do not have the power to re- 
quire the best or most efficient light- 
ing, or even good lighting practice, 
from the standpoint of economic op- 
eration of a factory. They can only 
rule out dangerous lighting condi- 
tions, and the burden often falls on 
the commission to prove in court 
that any condemned lighting really 
is hazardous. 

No state has assumed the power, 
in peace time, to demand of a manu- 
facturer that he shall run his fac- 
tory in such a way as to insure 
maximum over-all economy. So all 
the code can say is that the worker 
shall not be subjected to dangerous 
lighting conditions. A number of 
codes have pointed out in a recom- 
mendatory way the advantages of 
providing better lighting than can 
be required on the safety basis. 

Each’state has, ofcourse, its own 
sovereign power and can adopt such 
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code as it may think best. We of the 
industry can only suggest, and show 
reasons for or against proposed ac- 
tion. There is some basis for slight 
variation among state codes because 
of differences in local conditions, and 
advance is made by trying out in- 
novations. However, it would be 
very unfortunate if each of the 48 
states should adopt its own code, 
varying from all others. 

There is, of course, a tendency to 
try and better what already exists— 
sometimes it appears to be done with 
a view to showing off. On the whole 
there is a remarkable unity in the 
action so far taken, which speaks 
well for the basic pattern furnished 
by the technical experts. In order 
to facilitate standardization of regu- 
lations throughout the country some 
of these regulations have been sub- 
mitted to the American Engineering 
Standards Committee, representing 
the technical societies of the coun- 
try, and accepted as American Engi- 
neering Standards. 


How Chain Drives 


Increase Production 


(Continued from page 437) 


wherever motion is to be trans- 
mitted from one shaft to another, 
silent chain drives may be used to 
accomplish it economically, positively 
and with saving of space. All mak- 
ers of chain agree on one point at 
least—that the field for application 
has not been anywhere near touched. 

Every maker of chain has avail- 
able data illustrating details of ap- 
plication and installation on not only 
the complete line of drives for all 
purposes, but also-list prices and use- 
ful information for those interested 
and every user of motors or machines 
should be interested. Increased pro- 
duction, absolute ratio, short centers, 
slight vibration, easy alignment 
and high efficiency of transmission 
are some of the advantages claimed 
for silent chain drives. 

Epitor’s Notre: Special acknowledg- 
ment is made to Earl C. Moss, Consult- 
ing Engineer, Chicago, Ill., and to the 
following companies for their kind as- 
sistance in furnishing information and 
photographs for this and the previous 
article on this subject: American High 
Speed Chain Co., Indianapolis, Ind.; 
The Baldwin Chain & Manufacturing 
Co., Worcester, Mass.; Cullman Wheel 
Company, Chicago, IIl.; Diamond Chain 
& Manufacturing Co., Indianapolis, 
Ind.; Duckworth Chain & Manufactur- 
ing Co., Springfield, Mass.; The Jeffrey 
Manufacturing Co.,* Columbus, Ohio; 
Link-Belt Co., Chicago, IIl.;* Morse 
Chain Co., Ithaca, N. Y.; The Whitney 
Manufacturing Co., Hartford, Conn. 
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Trade Literature 
You Should Know About 


Copies of literature which is described on this page can be obtained by 


writing to the manufacturer whose name 
always advisable to state the name and number of the bulletin or catalog 
desired, as given in these columns. 


address are mentioned. It is 

















A. W. Cadman Manufacturing Com- 
pany, Pittsburgh, Pa.—Engineering 
Bulletin M-2 entitled “Bearings and 
Bearing Metals” gives some semi- 
technical information on what is re- 
quired of a bearing, bearing bronzes, 
coefficient of friction, friction in 
bearings, heating effect in bearings, 
various bearing alloys, theory of lub- 
rication, admissible bearing pressure, 
and other subjects. An interesting 
feature is a chart showing the rela- 
tion of bearing temperature to speed 
and pressure. 


Utilitool Company, 163 West Washing- 
ton Boulevard, Chicago, [ll—The 
“Utilitool” is a universal tool which 
is claimed to have sixteen different 
uses, for example as pincers, pliers, 
pipe wrench, screwdriver, monkey 
wrench, wire cutter, and others. This 
circular illustrates its use in these 
and other applications. 


Clemson Brothers, Inc., Middletown, 
N. Y.—A 16-page booklet entitled, 
“Hacksaws and Their Use,” is filled 
with facts concerning the properties 
and points which give quality and 
service to hacksaws. 

Wayne Belting Company, Fort Wayne, 
Ind.—A folder entitled “Scientific 
Leather Belt Reclaiming” describes 
the Wayne process of reclaiming 
leather belting. This process in- 
volves cleaning and tearing apart old 
belting and rebuilding it. 


Flexible Steel Lacing Company, 4607-31 
Lexington Street, Chicago, [ll—A 
small folder lists and illustrates each 
of the various sizes of Alligator steel 
lacing and also gives directions for 
applying it as well as some of the 
advantages claimed for this type of 
flexible lacing. 

The Martindale Electric Company, 
11,709 Detroit Avenue, Cleveland, 
Ohio—A small folder describes “Tas- 
gon,” a fluid used to dissolve rust 
and loosen rusty bolts, couplings, 
unions, bushings or other rusted con- 
nections. 


Bussmann Manufacturing Company, St. 
Louis, Mo.—A small booklet entitled 
“Fuseology” which is a treatise on 
fuses and fuse protection, covers such 
subjects as: What is its use; why 
such a safety valve is necessary; 
where to look for trouble when a fuse 
blows; correct size to use; require- 
ments of Underwriters; how a fuse 
operates, and other interesting and 
valuable data. 


C. J. Tagliabue Manufacturing Com- 
pany. 18-88  Thirty-third Street, 
Brooklyn, N. Y.—A circular describes 
the “TAG-Hespe Red Reading Col- 
umn”. for mercury thermometers. 
These are made with a red line be- 
hind the mercury tubes so that the 
red line attracts the eye and shows 
definitely the division between the 
red line and the top of the Mercury 
column. This makes reading easy. 


The Nitrose Company, Peoria Life 
Building, Peoria, Ill—Circulars de- 
scribe “Nitrose” which is a glossy 
paint for metal exposed to the 
weather, high temperatures, mois- 
ture, brine, ammonia, sulphur or 
acid fumes. It is claimed that the 
film is elastic and rust defying and 
that the paint may be applied over 
rust, grease, or moisture and will 
attach itself to the sound metal. This 
paint is made from a chemically- 
treated, coal tar base, which, it is 
claimed, does not separate. 


.Mercury Manufacturing Company, 4118 
South Halsted Street, Chicago, Ill.— 
Bulletin A-100 describes the Mer- 
cury Type A-310 trailer with a car- 
rying capacity of 4,000 lbs. for use 
with industrial tractors as an all-pur- 
pose industrial trailer. The two front 
wheels are ball-bearing casters with 
ball-bearing hubs. A _ special steel 
hook hitch and towing eye are at- 
tached. 


Chas. A. Schieren Company, 30-38 
Ferry Street, New York City—A 
folder on the Schieren rawhide belt 
lacing not only illustrates both the 
standard method and the hinge 
method of lacing belts with rawhide, 
but also gives a set of instructions 
which include the length of lace, the 
number of holes to punch, the size of 
the hole and other information for 
different widths of belt. 


Crescent Belt Fastener Company, 381 
Fourth Avenue, New York City—A 
small folder entitled “Away from 
Methuselah” treats in a humorous 
way the origin of belts and the belt 
troubles which led up to the develop- 
ment of improved methods of joining 
belts. In addition, the pamphlet con- 
tains instructions for applying the 
various sizes of Crescent fasteners 
as well as where and when to use 
them and twelve advantages claimed. 


The Yale and Towne’ Manufacturing 
Company, Stamford, Conn.—A folder 
on the “Yale Steel Plate Trolley” 
with roller bearings, which is used 
-to carry a hoist on an I-beam mono- 
rail, illustrates, in addition to the 
construction features, many applica- 
tions of Yale hoists and trolleys in a 
variety of industries. Also, the com- 
plete line of the Yale material-hand-: 
ling equipment is listed. 


The Standard Electric Tool Company, 
Cincinnati, Ohio—A series of loose- 
leaf bulletins: in a special folder 
describes and illustrates various an- 
plications of the Standard high- 
power, portable electric drills, ream- 
ers and grinders, including universal 
drills for operation on both alternat- 
ing and direct current. 


Laurence Belting Company, Inc., 111 
Chambers Street, New York City— 
A group of folders describes the vari- 
ous types of waterproof Laurence 
leather belt. 








